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PREFACE 


This  document  was  prepared  by  Radian  Corporation  for  the  Air  Force  Center 
for  Environmental  Excellence,  Environmental  Services  Office,  Environmental  Restoration 
Division,  under  Air  Force  Contract  No.  F3361S-90-D-4013,  ^livery  Order  0004. 

This  document  is  a  basewide  Quality  Assurance  Project  Plan  (QAPP)  for  the 
McClellan  Air  Force  Base  Installation  Restoration  Program.  It  has  been  prq»red  according 
to  Air  Force  and  U.S.  EPA  guidelines.  This  QAPP  is  issued  for  use  by  contractors 
conducting  RI/FS  activities  at  McCldlan  AFB  imder  the  Interagency  Agreement  betweoi  the 
Air  Force,  U.S.  EPA,  and  State  of  California,  dated  May,  1990.  All  currently  used 
sampling,  analytical,  and  quality  assurance/quality  control  procedures  and  specifications  are 
presented.  These  procedures  have  been  esu^lished  to  promote  consistency  and 
comparability,  and  to  assure  the  defensibility  of  the  data  produced  by  multiple  contractors 
and  analytical  laboratories.  Implemoitation  of  these  pixx^ures  will  assure  that  consistrat, 
technically  sound  decisions  about  needs  for  further  action  at  a  site,  or  between  Operable 
Units  will  be  made. 

While  this  document  provides  a  reference  and  guidance  to  promote  technical 
consistency  and  comparability  for  basewide  RI/FS  activities,  compliance  with  these 
procedures  should  be  assured  through  protocols  established  within  each  contractor’s 
organization,  and  specified  in  the  Statements  of  Work  for  the  activities  to  be  performed. 
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1.0 


INTRODUCTION 


This  Quality  Assurance  Project  Plan  (QAPP)  presents  in  specific  terms,  the 
policies,  organization,  fimctions,  and  specific  quality  assurance  (QA)  and  quality  control 
(QQ  activities  designed  to  achieve  the  data  quality  goals  for  the  McClellan  Air  Force  Base 
(AFB)  Remedial  Investigaticm/Feasibility  Study  (RI/FS).  The  U.S.  Environmoital  Protection 
Agency  (U.S.  EPA)  quality  assurance  policy  requires  a  written  and  iq>proved  QAPP  for 
every  monitoring  and  measurement  project,  mandated  or  supported  by  the  U.S.  EPA  through 
regulations,  omtracts,  or  other  formalized  means,  not  currently  covered  by  r^ulation. 
Guidelines  followed  in  the  preparation  of  this  plan  are  set  out  in  U.S.  EPA’s  Interim 
Guidelines  and  Specifications  for  Preparing  Quality  Assurance  Project  Plans  (December 
1980),  and  U.S.  EPA  Region  9  QAPP:  Guidance  for  Preparing  OAPPs  for  Superfiind 
Remedial  Projects  (S^tembm*  1989).  Other  documents  that  have  been  referenced  for  this 
plan  include  U.S.  EPA  Region  IX  Guidance  for  Preparing  Quality  Assurance  Project  Plans 
for  Superfund  Remedial  Projects  (September  1989),  U.S.  EPA’s  Guidance  on  Remedial 
Investigations  Under  CERCLA  (June  1985),  and  the  Guidance  on  Feasibility  Studies  Under 
CERCLA  (June  1985),  Compendium  of  Suoerfund  Field  Operations  Methods  (September 
1987),  Data  Quality  Objectives  for  Remedial  Response  Activities  (March  1987),  Guideline 
for  Assessing  and  Reporting  Data  Quality  for  Environmental  Measurements  (January  1983) 
and  the  Air  Force  Handbook  to  Support  the  Installation  Restoration  Program  Statements  of 
Work  for  Remedial  Tnvestiprion/FeaMhility  Studies  (May  1991). 


This  QAPP  supports  the  ongoing  efforts  of  the  Installation  Restoration 
Program  (IRP).  The  IRP  was  developed  by  the  U.S.  Department  of  Defense  (DOD)  in  1981 
to  investigate  hazardous  matoial  disposal  sites  cm  DOD  facilities,  such  as  McClellan  AFB. 
McQellan  AFB  int^rated  the  ongoing  IRP  with  the  Comprehensive  Environmental 
Reqxmse,  Compensation,  and  Liability  Act  (CERCLA)  of  1980  as  amended  by  Superfiind 
Amendmmts  and  Reauthorization  Act  of  1985  (SARA);  National  Oil  and  Hazardous 
Substances  Contingency  Plan  (NCP);  pertinent  provisions  of  the  Resource  Conservation  and 
Recovery  Act  (RCRA)  statutes;  Executive  Order  12580;  the  Defense  Environmental 
Restoration  Program  (DERP);  and  all  s^licable  or  relevant  and  appropriate  state  laws  and 
r^ulations. 


The  Air  Force,  the  U.S.  EPA  and  the  California  Environmental  Protection 
Agency  -  Dqnrtment  of  Toxic  Substances  Control  (formerly  DHS)  signed  an  Interagency 
Agreement  (lAG)  in  May  1990,  which  establishes  the  process  for  involving  federal  and  state 
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r^ulatoiy  agencies,  and  the  public  in  the  McClellan  AFB  response  action  process.  The  lAG 
sets  schedules  completing  specific  program  tasks  including: 

•  Remedial  Investigations; 

•  Feasibility  Studies; 

•  RespcMise  actions;  and 

•  Operation  and  maintenance  activities  related  to  response  actions. 

This  detailed  QAPP  has  been  prepared  for  use  by  contractors  who  perform 
environmental  services  at  McClellan  AFB  to  ensure  that  the  RI/FS  produces  data  that  are 
scientifically  valid  and  defmsible.  The  establishment  and  documentation  of  these  procedures 
will  also  ensure  that  the  data  are  collected,  reviewed,  and  analyzed  in  a  consistent  manna-. 
This  is  especially  important  because  there  are  171  identified  potential  sites  on  the  base,  with 
a  variety  of  environmental  media  to  be  sampled  during  discrete  sampling  and  analysis  tasks 
during  the  RI.  This  QAPP  is  a  comprehensive  plan  that  will  be  used  to  guide  data  collection 
and  reporting  efforts  for  current  and  future  field  tasks  performed  by  various  contractors. 
Although  specific  sampling  strategies  and  detailed  Sampling  and  Analysis  Plans  (SAPs)  for 
many  of  the  tasks  have  not  been  developed  at  this  time,  the  QAPP  includes  all  currently 
anticipated  hydrogeologic  studies,  field  sampling  procedures,  analytical  methods,  and  QA 
documoitation  procedures  related  to  sampling  surface  water,  groundwater,  soil,  sediment, 
and  soil  gas.  As  specific  SAPs  are  developed  for  various  field  activities,  the  QAPP  will  be 
referaiced  or  excerpted  as  necessary.  An  applicability  checklist  (Figure  1-1)  developed  from 
the  comprehensive  QAPP  outline,  and  an  j^Ucability  statement  (Figure  1-2)  will  be  com¬ 
pleted,  signed,  and  submitted  along  with  each  SAP  to  indicate  that  all  appropriate  sampling, 
analytical,  and  QA  procedures  are  included  and  will  be  followed.  This  procedure  will  be 
required  for  subccrntracton  as  well.  This  format  is  necessary  because  much  of  the  work  has 
not  beat  detailed,  SAPs  have  not  been  developed,  and  subcontractors  are  not  known  at  this 
time.  In  this  manner,  we  will  reduce  redundancy  and  maintain  better  control  over  all  aq)ects 
of  the  RI/FS. 


This  QAPP  is  intended  to  guide  RI/FS  activities  for  a  variety  of  sampling  and 
analytical  efforts,  and  therefore,  does  not  contain  specific  Data  Quality  Objectives  (DQOi). 
The  DQOs  will  be  develq)ed  for  each  ate  and  field  effort  by  considering  the  results  of  the 
Preliminary  Assessnwnt  for  each  site  and  the  objectives  of  the  current  effort,  and  will  be 
presoited  in  the  Opoable  Unit-  (OU-)  or  site-specific  SAP.  The  QAPP  is  intended  as  a 
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APPLICABILITY  CHECKLIST 

1.0  INTRODUCTION .  □ 

2.0  PROJECT  DESCRIPTION  .  □ 

2.1  Site  History  .  □ 

2.2  Sampling  and  Remediation  Activities .  □ 

2.3  Data  Collection  and  Use .  □ 

3.0  PROJECT  ORGANIZATION  AND  RESPONSIBILITY .  □ 

3. 1  Project  Management .  □ 

3.2  Quality  Assurance  .  □ 

3.3  Health  and  Safety .  □ 

3.4  Analytical  Services .  □ 

3.5  Primary  Task  Leaders .  □ 

4.0  QUALITY  ASSURANCE  OBJECTIVES  FOR  MEASUREMENT 

AND  GEOLOGIC  DATA .  □ 

4.1  Precision .  □ 

4.2  Accuracy .  □ 

4.3  Completeness  .  □ 

4.4  Rqnesentativeness .  □ 

4.5  Comparability .  □ 

4.6  Geologic  Data  Quality  Objectives .  □ 

5.0  FIELD  PROCEDURES  .  □ 

5.1  Get^ysical  Techniques .  □ 

5.2  Drilling .  □ 


Figure  1-1.  Applicability  Checklist 
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AFPUCABILITY  CHECKLIST 
(Continued) 

5.3  Well  Installation  .  □ 

5.4  Aquifer  Test  Methods .  □ 

5.5  Sample  Storage  and  Preservation,  and  Handling .  □ 

5.6  Groundwater  Sampling  .  □ 

5.7  Surface  Water  Sampling .  □ 

5.8  Soil  Sampling .  □ 

5.9  Sediment  Sampling .  □ 

5. 10  Soil  Gas  Sampling  .  □ 

SAMPLE  CUSTODY .  □ 

6.1  Documentation  Procedures .  □ 

6.2  Electronically  Generated  Chain-of-Custody 

and  Master  Log .  □ 

6.3  Sample  Handling  Procedures .  □ 

CALIBRATION  PROCEDURES  AND  FREQUENCY  .  □ 

7.1  Laboratory  Instrument  Calibration .  □ 

7.2  Field  Instrument  Calibration  .  □ 

ANALYTICAL  PROCEDURES  AND  CALIBRATION .  □ 

8.1  Laboratory  Standards  and  Reagents .  □ 

8.2  Extraction  Methods .  □ 

8.3  Organic  and  Inorganic  Analytical  Methods  .  □ 

for  Water  and  Soil  Samples .  □ 


Figure  1-1.  (Continued) 
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AFPUCABILITY  CHECKLIST 
(Continued) 

8.4  Real-Time  Portable  Organic  Vapor  Analyzers  .  □ 

8.5  Air  Analysis .  □ 

8.6  Analytical  Methods  for  Physical  Properties .  □ 

8.7  Analytical  Methods  for  Field  Analyses .  □ 

9.0  DATA  REDUCTION,  VALIDATION,  AND  REPORTING _  □ 

9.1  Data  Reduction .  □ 

9.2  Data  Transfer  and  Verification .  □ 

9.3  Data  Validation .  □ 

9.4  Reporting .  □ 

10.0  INTERNAL  QUALITY  CONTROL .  □ 

10. 1  Analytical  Laboratory  Quality  Control  Samples .  □ 

10.2  Field  Quality  Control  Samples .  □ 

11.0  PERFORMANCE  AND  SYSTEMS  AUDITS .  □ 

11.1  Technical  Systems  Audit  .  □ 

11.2  Performance  Audits  and  Data  Quality  Audits .  □ 

12.0  PREVENTIVE  MAINTENANCE .  □ 

12.1  Maintenance  Responsibilities .  □ 

12.2  Maintenance  Schedules  .  □ 

12.3  Spare  Parts .  □ 


Figure  1-1.  (Continued) 
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APPLICABILITY  CHECKLIST 

(Continued) 

13.0  DATA  ASSESSMENT  PROCEDURES .  □ 

13.2  Accuracy .  □ 

13.3  Precision .  □ 

13.4  Completeness  .  □ 

14.0  CORRECTIVE  ACTION  .  □ 

14. 1  Corrective  Action  Report  (CAR)  .  □ 

14.2  Recommendation  for  Corrective  Action  (RCA) .  □ 

15.0  QUALITY  ASSURANCE  REPORTS .  □ 

15. 1  (Quality  Assurance  and  Quality  Control .  □ 

Rqmrting  Formats .  □ 

16.0  SITE  MANAGEMENT  .  □ 

16. 1  Base  Point  of  Contact  (BPOC) .  □ 

16.2  Coordination  of  Field  Activities .  □ 

16.3  Location  of  Field  Office  Facilities .  □ 

16.4  Site  and  Equipment  Security .  □ 

16.5  Sources  of  Potable  Water .  □ 

16.6  Location  of  Decontamination  Area  .  □ 

16.7  Site  Access .  □ 

16.8  Cuttings  and  Groundwater  Disposal .  □ 

16.9  Site  Health  and  Safety .  □ 


Figure  1-1.  (Continued) 
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QUALITY  ASSURANCE  PROJECT  PLAN 
APPLICABILITY  STATEMENT 


The  McClellan  AFB  Quality  Assurance  Project  Plan  (QAPP)  dated 

_ (Revision  Date)  is  sufficient  for  Project  Quality  Control  during  performance 

of  the  work  specification  in  attached  Work  Plan,  which  is: 

Tided: _ 

Dated: _ _ 


The  attached  QAP^  Applicability  Checklist  designates  the  applicable  sections 

of  the  QAPP. 


Name  of  Task  Leader/Contractor 


Contractor  Project  Manager  Signature 


Date 


Figure  1-2.  Applicability  Statement  for  McClellan  AFB  RI/FS  Tasks 
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procedural  document  developed  to  ensure  consistency  in  field  and  analytical  procedures,  and 
provide  project  quality  objectives  for  the  analytical  levels  referenced  directly  or  indirectly  in 
the  SAPs  (e.g.,  field  screening  laboratory  procedures,  field  monitoring  instruments,  off-site 
laboratory  analyses).  Together,  the  QAPP  and  SAP  complete  the  documentation  needed  to 
define  all  aspects  of  field  activities  at  a  particular  site.  The  Health  and  Safety  Plan  prepared 
for  each  OU  RI  is  an  additional  document  that  establishes  the  safety  procedures,  level  of 
personal  protective  equipment  required,  and  monitoring  requirements  and  criteria  to  ensure 
that  field  activities  will  be  conducted  in  a  manner  that  protects  personnel  who  perform  the 
work  and  others  in  the  vicinity  of  the  activity. 

The  QAPP  is  required  reading  for  all  staff  participating  in  RI/FS  work  and 
will  be  in  the  possession  of  field  sampling  teams  for  all  sampling  efforts.  Subcontractors 
will  be  required  to  comply  with  procedures  documented  in  this  QAPP  to  ensure  comparabili¬ 
ty  and  representativeness  of  the  data  produced.  Subcontractor  compliance  with  the  QAPP 
will  be  included  as  a  necessary  requirement  in  the  subcontractor  Statement  of  Work,  and 
audits  will  be  conducted  during  the  course  of  subcontractor  performance  to  ensure 
compliance. 


This  QAPP  will  be  revised  as  necessary  when  guidelines  and  regulatory 
documents  are  revised,  or  when  additional  sampling  or  analysis  methods  are  required  for  the 
McClellan  AFB  RI/FS.  As  revisions  are  required,  they  will  be  prepared  as  part  of  the 
preparation  activities  for  the  specific  task  and  incorporated  into  the  comprehensive  RI/FS 
QAPP.  This  includes  revisions  to  add  information  regarding  subcontractor  qualifications  for 
sampling,  well  drilling,  and  analytical  tasks.  A  document  control  system  has  been 
established  for  this  QAPP  to  ensure  that  updates  or  revisions  will  be  completely  distributed  to 
project  staff,  subcontractors,  and  agency  representatives.  (See  the  distribution  list  at  the 
beginning  of  this  document.)  As  revisions  are  approved,  the  revised  material  will  be 
provided  with  instructions  to  replace  sections  or  add  inserts  to  the  current  document. 
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2.0  PROJECT  DESCRIPTION 

The  United  States  Air  Force  is  conducting  a  Remedial  Investigation/Feasibility 
Study  (RI/FS)  at  McClellan  Air  Force  Base  (AFB)  to  assess  the  extoit  and  magnitude  of 
contamination  from  past  waste  disposal  and  spill  sites.  This  process  includes  the  develop¬ 
ment  of  a  remediation  plan(s)  for  sites  detomined  to  pose  a  threat  to  human  health  or 
wel&re,  or  the  environment.  The  remedial  investigation  (RI)  phase  of  the  program  includes 
multi-media  sampling  tasks  to  complete  site  characterization  studies,  and  to  assess  potential 
exposure  pathways. 

2.1  Site  History 

McClellan  AFB  is  located  near  Sacramento,  California  (Figure  2-1)  and  is  an 
active  aircraft  maintenance  facility  associated  with  the  Air  Force  Logistics  Air  Command. 

As  part  of  past  routine  maintenance  procedures  at  the  base,  a  variety  of  hazardous  materials 
were  handled  and  disposed  of,  including:  chlorinated  solvents  and  caustic  cleaners;  electro¬ 
plating  wastes  containing  metals;  polychlorinated  biphenyl  (PCB)-contaminated  oils;  con¬ 
taminated  jet  fuels;  low-level  radioactive  wastes;  and  a  variety  of  oils  and  lubricants.  These 
wastes  were  disposed  of  in  several  types  of  facilities,  including  burial  pits,  bum  pits,  and 
sludge/oil  pits.  At  the  time,  these  disposal  methods  were  accepted  industrial  practices,  and 
the  base  obtained  permits  from  s^ropriate  regulatory  agencies  as  required.  During  the  late 
1970s,  the  potential  for  air  pollution  and  groundwater  contamination  resulting  from  these 
practices  was  recognized,  and  land  disposal  methods  were  discontinued  by  1981. 

Initial  investigations  to  identify  and  characterize  contamination  on  and  near  the 
base  have  identified  171  individual  sites,  most  of  which  have  been  grouped  into  four 
geognq)hical  areas  of  the  base,  designated  Operable  Units  (OUs)  A,  B,  C,  and  D,  which  are 
shown  in  Figure  2-2,  and  are  described  below. 

Operable  Unit  A 

Operable  Unit  A  encompasses  approximately  530  acres  located  in  the  southeast 
portion  of  McClellan  AFB  in  an  area  of  heavy  industrial  activity  (e.g.,  aircraft  engine  repair 
and  testing)  involving  trichloroethene  (TCE)  usage.  Operable  Unit  A  contains  25  sites  with 
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Figure  2-2.  Approximete  Boundariet  of  Operable  Unite  at  McCleRan  APB. 


0491-078-1 
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(XHifirmed  soil  contaminaticMi  and  35  locations  and  61  study  areas  that  are  potoitial  sources  of 
hazardous  substances  to  the  soils  and  groundwater.  Materials  disposed  of  in  OU  A  include 
refuse  and  refuse  ash,  1,2-dichloroethane  (1,2'DCA),  cresylic  acid,  skimming  pond  sludges, 
and  industrial  wastewat^  sludge.  Groundwater  samples  collected  from  monitoring  wells  in 
the  vicinity  of  OU  A  have  contained  a  variety  of  volatile  organic  compounds  (VOCs) 
including: 


•  TCE; 

•  1,1-Dichloroethene  (1,1-DCE); 

•  1,2-DCA; 

•  Acetone; 

•  Toluene; 

•  Carbon  tetrachloride; 

•  1,1,1-Trichloroethane  (1,1,1-TCA); 

•  Chloroform; 

•  Methylene  chloride; 

•  Benzene; 

•  Ethyl  benzene;  and 

•  Trichlorofiuoromethane  (TCFM). 

Contaminants  reported  in  soil  samples  collected  from  sites  in  OU  A  include: 

•  Acetone, 

•  Boizene; 

•  Chlorobenzene; 

•  Chloroform; 

•  Ethyl  benzene; 

•  1,1-DCA; 

•  1,2-DCE; 

•  TCE; 

•  1,1,1-TCA; 

•  Total  xylenes; 

•  Bis(2-ethylhexyl)phthalate; 

•  Di-n-butylphthalate; 

•  Oil  and  grease; 
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•  Pentachlonq)tienol; 

•  Toluene; 

•  Tetiachlorodibenzofuran; 

•  4,4’-DDE; 

•  Hqjtachlorodibenzodioxin; 

•  Hexadilorodibenzodioxin; 

•  Octachlorodibenzodioxin; 

•  Methyl  ethyl  ketone  (MEK); 

•  Methyl  iaobutyl  ketone; 

•  Tetrachloio^hene  (PCE); 

•  Vinyl  chloride 

•  Pyrene;  and 

•  TCFM. 

Three  base  production  wells  located  in  OU  A  (BW-1,  BW-2,  and  BW-12)  have 
been  closed  because  elevated  concoitrations  of  TCE  have  been  rqwrted.  A  prdinunaiy 
assessment  was  conducted  in  1989  to  research  known  sites  and  locations  and  to  identify  other 
possible  sources  of  contamination.  Sixty-ime  new  study  areas  were  identified  as  possible 
sources  of  contamination.  A  Draft  Sampling  and  Analysis  Plan  (SAP)  has  been  developed, 
and  the  OU  A  RI  field  sampling  will  b^in  in  mid-1992. 

Operable  Unit  B 

Operable  Unit  B  encompasses  sq^miximately  325  acres  in  the  southwest 
portion  of  McCldlan  AFB,  and  includes  six  sites  with  known  contaminaticm  and  23  locations 
and  19  study  areas  that  are  potential  sources  of  hazardous  substances  to  the  soils  and  ground- 
wata.  Opoable  Unit  B  has  historically  beoi  an  area  of  varied  uses,  including:  storage 
yards,  wardKMises,  a  chemical  laboratory,  a  aircraft  fueling  area,  a  woodshop,  an  instrument 
repair  facility,  a  paint  facility,  two  industrial  waste  treatment  plants  (IWTP),  and  a  plating 
shop.  Matorials  handled  at  various  locations  within  the  OU  include:  solvents,  diethyl  ether, 
low-level  radioactive  wastewater,  and  waste  chemicals  generated  during  plating  activities.  In 
OU  B,  TCE  has  been  found  in  Base  Production  Well  18,  which  currently  opoates  with  a 
filtering  system.  City  Well  150  located  south  of  the  area  was  closed  because  of  TCE  con¬ 
tamination.  Vdatile  mganic  compounds  rqrorted  in  groundwater  collected  from  OU  B  are: 
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•  1,1-DCE; 

•  TCE; 

•  PCE; 

•  trans-l,2-Dichloroethene  (tTans-l,2-DCE); 

•  MEK; 

•  Carbon  disulfide; 

•  Dichlorobenzene; 

•  Chlocofonn;  and 

•  Methylene  chloride. 

Contaminants  rq)orted  in  soil  samples  collected  from  sites  in  OU  B  include: 

•  Acetone; 

•  Toluene; 

•  Chloroform; 

•  Methylene  chloride; 

•  Ethylbenzene; 

•  Total  xylenes; 

•  PCE; 

•  tranS’l,2*DCE; 

•  Dichloromethane; 

•  Oil  and  grease; 

•  2-Butanone; 

•  TCE; 

•  Cyanide; 

•  1,1,1-TCA; 

•  PCB-1260; 

•  Pyrene; 

•  PCB-1254; 

•  Phenol; 

•  Ketones;  and 

•  Phthalates. 
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Contaminants  iqwrted  in  soil  gas  samples  collected  from  sites  in  OU  B 

include: 


•  Chloroform; 

•  1,1,1-TCA; 

•  TCE; 

•  Tetradiloroethene; 

•  Total  1,2-DCE; 

•  Benzene; 

•  Toluene; 

•  Xylenes; 

•  Acetone; 

•  Chlorotrifluoroethene; 

•  Dichlorotrifluoroethane; 

•  Freon*  113; 

•  Vinyl  chloride; 

•  Carbon  disulfide; 

•  Ethylhexanone; 

•  Propylene; 

•  Dimethylhexane; 

•  1,3-Dichlorobenzene; 

•  Dimethylbutane; 

•  Dimethylpentane;  and 

•  Pentane. 

A  preliminary  assessment  was  ccmducted  in  1988  and  1989  to  research  known 
sites  and  locations  and  to  identify  other  possible  sources  of  contamination.  Nineteot  new 
study  areas  were  identified  as  possible  sources  of  contamination. 

In  1989,  a  groundwater  remedial  investigation  of  OU  B  (ABGOURI)  was 
conducted  to  determine  if  any  threat  of  contamination  to  active  municipal  water  su{^ly  wells 
existed  in  the  OU  and  southwest  of  the  base.  The  OU  B  Engineering  Evaluation/Cost 
Analysis  (EE/CA)  was  conducted  in  1989  to  further  characterize  contaminant  concentrations 
and  aquifer  characteristics.  Data  collected  from  the  ABGOURI  and  EE/CA  were  used  to 
identify  and  evaluate  different  expedited  response  alternatives  to  address  groundwater 
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ccmtamination  in  OU  B.  In  early  1991,  a  groundwater  treatment  and  extraction  system,  as 
part  of  the  Expedited  Response  Action  (ERA),  was  completed  in  the  Building  666  area  of 
OU  B  to  C2y)ture  contaminated  groundwater  before  it  reaches  Base  Well  18  and  off-base 
wells. 


In  1990,  the  OU  B  Soil  Gas  Investigation  was  conducted  to  locate  areas  of 
VOC  contamination  in  the  soil  gas.  Areas  of  elevated  soil  gas  concentration  (targets)  will  be 
investigated  during  the  OU  B  RI  in  1991  through  1993.  The  OU  B  RI  will  include  surface 
water,  stream  sedimoit,  soil,  and  soil  gas  sampling  and  analysis. 

Operable  Unit  C 

Operable  Unit  C  encompasses  approximately  300  acres  in  the  west-cratral 
portion  of  McClellan  AFB.  Forty-seven  sites  in  OU  C  are  potential  sources  of  hazardous 
substances  to  the  soils  and  groundwater;  40  sites  have  been  partially  studied.  Currently,  OU 
C  includes  a  Civil  Engineering  materials  storage  yard,  the  IWTP,  the  Groundwater  Treat¬ 
ment  Plant  (GWTP),  an  aircraft  maintenance  hangar,  a  paint  shop,  a  contaminated  soil 
holding  area,  aeration  lagoons,  and  a  fire  training  area.  These  sites  include  refuse  sludge 
pits,  chemical  waste  pits,  bum  pits,  waste  oil  and  solvent  storage  ponds  (used  from  the  1940s 
to  1971),  surface  storage  areas,  settling  ponds,  wastewater  ponds,  and  unlined  drainage 
ditches.  The  area  was  used  from  the  1940s  to  1972  for  waste  disposal.  Waste  was  disposed 
into  excavated  trenches,  which  were  sometimes  burned,  and  were  subsequently  covered  with 
fill  material.  These  wastes  were  from  a  variety  of  sources,  and  included  ash,  industrial 
wastes,  burned  dd)ris,  and  general  refuse.  A  wide  variety  of  WOCs  have  been  delated  in 
groundwater  samples  collected  from  this  area.  The  VOCs  reported  in  groundwater  collected 
from  OU  C  are: 


•  TCE; 

•  1,2-DCA; 

•  i,i-dc:e; 

•  PCE; 

•  trans-l,2-DCE; 

•  Toluene;  and 

•  Benzene. 
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Ckmtaminants  reported  in  soil  samples  collected  from  sites  in  OU  C  include: 

•  Chlorinated  VOCs; 

•  Ketones; 

•  Benzene; 

•  Toluene; 

•  Total  xylenes;  and 

•  Phthalates. 

A  remediation  measure  consisting  of  the  groundwater  extraction  system  in  OU  C,  began 
operation  in  August  1988.  A  preliminary  assessment  is  scheduled  to  begin  in  1992  to  re¬ 
search  known  sites  and  locations  and  to  id^tify  other  possible  sources  of  contamination 
(study  areas).  A  separate  OU  (Cl)  has  been  identified  within  OU  C  for  immediate  actim 
because  of  identified  soil  contamination  that  may  be  a  source  of  groundwater  contamination. 
Operable  Unit  Cl  contains  the  IWTP,  portions  of  the  IWL,  and  several  other  sites.  The  RI 
field  sampling  in  this  area  is  beginning  in  mid-1992,  and  soil  treatability  studies  are  currently 
underway. 


Operable  Unit  D 

Operable  Unit  D  oicompasses  sqTproximately  175  acres  in  the  northwest  comer 
of  McCldlan  AFB.  Thirteen  sites  in  this  OU  are  potential  sources  of  hazardous  substances 
to  the  soils  and  groundwater;  twelve  sites  have  been  studied.  These  include  waste  bum  and 
dd)ris  pits,  fuel  and  sludge  disposal  pits,  a  wastewater  sludge  disposal  and  bum  pit,  a 
skimmed  oil  bum  area,  a  sodium  valve  disposal  pit,  and  an  industrial  wastewat^  sludge 
landfarm.  The  VCX^s  rqnrted  in  groundwater  collected  from  OU  D  are: 

•  TCE; 

•  1,1-DCE; 

•  1,2-DCA; 

•  Total  1,2-DCE;  and 

•  Vinyl  chloride. 
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Omtaminants  rqwrted  in  soil  samples  collected  from  sites  in  OU  D  include: 

•  Vinyl  chloride; 

•  1,1-DCA; 

•  trans-l,2-DCE; 

•  Freon*  113; 

•  TCA; 

•  TCE; 

•  Toluene; 

•  Total  xylenes; 

•  Dichlorobenzene; 

•  Acetone; 

•  4-Methyl-2-pentanone; 

•  1,1,1'TCA; 

•  Ethyl  benzene; 

•  PCE; 

•  Phthalates; 

•  Chrysene; 

•  Pyrene;  and 

•  Phenol. 

Two  remediation  measures  have  been  implemented  in  OU  D:  a  clay  c^  was 
constructed  over  former  sludge/oil  disposal  sites;  and  a  groundwater  extraction  and  treatment 
system  was  installed  and  has  been  in  operation  since  early  1987.  In  1990,  a  soil  gas  testing 
program  began  to  define  the  nature  and  extent  of  soil  gas  contamination  and  to  validate  the 
soil  gas  sampling  technique  in  OU  D.  A  pilot-scale  soil  gas  extraction  and  treatmoit  system 
is  currently  being  designed  to  remediate  soil  gas  contamination  in  OU  D. 

Operable  Units  E,  F,  G,  and  H 

In  additimi  to  the  sites  in  OUs  A,  B,  C,  and  D,  historical  record  searches  have 
identified  another  21  sites  located  in  OUs  E,  F,  G,  and  H  that  may  be  potential  sources  of 
contaminatitm;  none  of  these  sites  have  been  studied. 
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IJ.  Sampling  and  Rone^tion  Activities 

Other  sampling  and  remediation  measures  have  been  implemented.  From  1979 
through  1986,  residential  drinking  water  wells  near  the  base  were  sampled  and  analyzed  for 
organic  compounds  and  priority  pollutant  metals.  Volatile  organic  compounds  were  consis- 
toitly  detected  in  some  of  these  wells  above  stsue  action  levels.  As  an  immediate  remedia¬ 
tion  measure,  city  water  hookups  were  provided  for  homes  near  the  base.  A  monitoring  well 
network  has  been  installed  and  includes  on-  and  off-base  wells  that  are  located  upgradient 
and  downgradient  of  known  disposal  areas.  Currently,  between  160  and  180  mcmitoring 
wells  are  sampled  quarteiiy  for  organic  compounds  and  priority  pollutant  metals.  The 
quarterly  sample  data  are  being  analyzed  to  determine  the  magnitude  and  extent  of 
contaminatiim,  and  to  monitor  changes  in  groundwater  quality  that  may  be  attributed  to  the 
extraction  and  treatment  systems. 

The  analytical  results  for  the  residential  and  monitoring  wells  to  date  indicate 
the  presence  of  shallow  to  deep  groundwater  contamination  in  and  near  known  disposal  areas 
on  base,  and  contamination  of  the  shallow  groundwater  zone  in  areas  southwest,  west, 
northwest,  and  east  of  the  base.  Contamination  in  some  of  these  areas  appears  to  be 
localized.  The  OU  D  extraction  system  sq)pears  to  be  decreasing  contaminant  concentrations 
in  middle  and  deep  groundwater  zones  in  the  immediate  area,  and  is  affecting  groundwater 
flow  directions  in  the  area  by  creating  a  pumping  depression. 

In  1989,  a  basewide  Preliminary  Surface  Water  Pathway  Assessment  was 
conducted  to  determine  the  potential  for  migration  of  hazardous  constituents  via  surface 
water. 


Fidd  work  for  the  Preliminary  Groundwater  Operable  Unit  Remedial  Inves- 
tigaticm  (PGOURI)  was  conducted  from  1989  through  1990.  Eighty-four  monitoring  wells 
and  36  piezometm  were  installed  basewide  to  provide  basewide  data  on  groundwater  flow 
and  ccmtaminant  concentrations.  Selected  monitoring  wells  has  been  included  as  part  of  the 
quarterly  sampling  program. 


Section:  2.0 

Revision:  1 

Date:  08/03/92 
Page  12  of  12 

2.3  Data  Collection  and  Use 

During  the  individual  OU  RIs,  separate  tasks  will  be  implemrated  to  char¬ 
acterize  unstudied  sites,  expand  the  monitoring  well  network  to  allow  more  complete  charac¬ 
terization  of  the  extent  of  groundwater  contamination,  and  to  sample  surface  wato*,  ground- 
water,  sediment,  soil,  and  soil  gas  at  designated  sites.  The  samples  will  be  analyzed  for 
volatile  and  semivolatile  organic  compounds,  priority  pollutant  metals,  cyanide,  pesticides, 
PCBs,  dioxins  and  fiuans,  and  total  petroleum  hydrocarbons  as  £q>propriate,  determined  from 
historical  records  and  data;  samples  from  one  nte  will  be  analyzed  for  low-levd 
radioactivity.  Specific  sampling  and  analytical  procedures  will  be  selected  and  Data  Quality 
Objectives  (DQOs)  developed  for  each  site  and  phase  of  work.  The  DQOs  and  selected 
pror^xlures  will  be  presented  in  the  SAP. 

In  addition  to  completing  the  site  characterization,  the  data  collected  in  the 
various  sampling  tasks  wUl  be  used  to: 

•  Idoitify  potential  human  exposure  pathways  and  environmental  hazards; 

•  Provide  input  for  risk  assessment  of  the  exposed  human  population;  and 

•  Provide  information  in  determining  appropriate  cleanup  levels  for 
hazardous  sites. 

The  planning  and  implemratation  of  various  RI/FS  activities  in  OUs  A,  B,  C, 
and  D  is  ongoing;  activities  in  the  remaining  OUs  will  begin  as  these  higher  priority  OUs 
move  toward  remediation  and  Records  of  Decision  (RODs).  It  is  not  possible  to  set  a 
detailed  schedule  for  completion  of  all  RI/FS  activities  because  of  the  number  of  unstudied 
locations,  and  the  amount  of  additional  information  that  may  be  needed  to  sipport  feasibility 
studies  and  selection  of  remedies.  However,  an  estimate  of  10  years  to  complete  sampling 
and  analysis  and  other  RI/FS  activities  for  all  OUs  is  made,  based  on  the  rate  of  progress  to 
date  and  comparison  with  other  RI/FS  programs. 
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3.0  PROGRAM  ORGANIZATION  AND  RESPONSIBILITIES 

Overall  program  management  responsibilities  on  the  McClellan  Air  Force  Base 
(AFB)  Installation  Restoration  Program  (IRP)  are  defined  by  the  terms  of  an  Interagency 
Agreemoit  (lAG)  dated  May  1990.  The  lAG  specifies  that  the  Air  Force,  the  United  States 
Environmmtal  Protection  Agoicy  (U.S.  EPA)  (Region  DQ,  and  the  California  Dq)artment  of 
Health  Services  and  the  Central  Valley  Regional  Water  Quality  Control  Board  (RWQCB) 
(now  consolidated  under  the  C!alifomia  Environmental  Protection  Agency  [Cal/EPA]),  will 
work  cooperatively  in  directing  the  course  of  the  McClellan  AFB  IRP.  This  direction 
includes  all  decisions  related  to  priorities  for  site  investigation  and  cleanup,  procedures  to  be 
followed  in  accomplishing  all  program  activities,  and  establishing  program  milestones. 

The  efforts  required  to  implement  the  IRP  at  McClellan  AFB  are  directed  and 
funded  by  the  Air  Force  through  the  McClellan  AFB  Environmental  Management  Directorate 
(EM).  Assisting  the  Air  Force  in  this  mission  are  a  number  of  base  contractors, 
subcontractors,  and  consultants.  In  this  section,  responsibilities  are  defined  for  each  of  the 
key  personnel  or  functional  areas  in  the  organizations  listed  above.  The  general  IRP 
organizational  structure  is  presented  in  Figure  3-1. 

3.1  U.S.  Air  Force,  U.S.  EPA,  and  Cal/EPA 

The  signatories  to  the  lAG  have  each  assigned  a  Remedial  Program  Manager 
(RPM)  who  serves  as  spokesman  for  his/her  organization  in  directing  the  course  of  the 
McClellan  AFB  IRP.  The  RPMs  as  of  August  1992  are  Fran  Slavich  (McClellan  AFB  EM), 
Kathi  Moore  (U.S.  EPA),  Mark  Malinowski  (Cal/EPA  DTSC),  and  Alex  MacDonald 
(Cal/EPA  RWQCB). 

Within  the  McQellan  AFB  EM  organization,  all  project  activities  are  directed 
by  a  team  leader  who  has  responsibility  for  implementing  the  projects  that  have  been  agreed 
to  by  the  RPMs,  and  directing  the  efforts  of  base  personnel  and  contractors  who  perform  the 
work.  For  purposes  of  executing  the  IRP  at  McClellan  AFB,  the  base  has  been  divided  into 
eight  Operable  Units  (OUs),  labelled  A  through  H;  OUs  currently  under  active  investigation 
and  remediation  are  OUs  A  through  D.  Operable  unit  team  leaders  as  of  August  1992  are 
Jerry  Styles  (OUs  A  and  D)  and  Bud  Hoda  (OUs  B  and  C).  These  OU  team  leaders  are 
assisted  in  their  efforts  by  an  Operations  and  Maintenance  Team,  led  by  Kirk  Schmalz,  and  a 
Program  Execution  Team,  led  by  Pat  Christman.  These  team  leaders  are  responsible  for 
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implemmting  basewide  programs  such  as  the  management  of  underground  storage  tanks, 
which  are  not  specific  to  an  OU. 

The  primary  mechanism  for  implementing  the  IRP  at  McClellan  AFB  is 
through  projects.  Project  objectives,  scopes,  and  schedules  are  established  by  the  RPMs  who 
work  in  concert  with  the  team  leaders.  The  team  leaders  are  then  responsible  for  assigning 
the  project  to  internal  staff,  to  a  contractor,  or  to  a  combination  of  these  two.  A  Project 
Manager  (Contractor)  and/or  Officer  (Air  Force)  is  assigned  and  is  ultimately  responsible  for 
implementing  the  project  and  meeting  the  objectives.  This  includes  developing  detailed 
project  plans  and  obtaining  appropriate  review  and  concurrence  with  the  procedures  before 
proceeding  with  implementation  of  the  plan.  In  the  case  of  remedial  investigation  (RI) 
projects,  the  planning  documoitation  includes  this  Quality  Assurance  Project  Plan  (QAPP) 
and  a  Sampling  and  Analysis  Plan  (SAP).  The  SAP  specifies  in  detail  the  data  quality 
objectives  and  requirements,  the  locations  of  samples  to  be  collected,  the  sampling  and 
analytical  procedures  to  be  followed,  and  project  quality  control  and  quality  assurance 
procedures.  A  project  management  plan  that  specifies  the  activities  to  be  conducted,  the 
procedures  to  be  followed,  critical  milestones  for  tracking  project  progress,  project  team 
member  responsibilities,  and  required  resource  h>  accomplish  project  objectives  is  also 
developed. 


This  project-oriented  approach  is  necessary  accommodate  the  range  of  IRP 
activities  being  conducted  at  McQellan  AFB.  The  projects  have  widely  differing  data  quality 
objectives,  documentation,  and  review  requirements,  and  the  flexibility  of  this  organizational 
structure  allows  involvement  and  representation  of  the  appropriate  combination  of  Air  Force, 
agency,  and  technical  experts. 

3.2  Contractor  Project  Organization 

The  organization  for  a  contractor’s  Remedial  Investigation/Feasibility  Study 
(RI/FS)  project  team  will  generally  include  technical  professionals  with  experioice  in  project 
management,  quality  assurance,  analytical  chemistry,  field  investigations,  data  management, 
and  other  technical/engineering  skills.  Contractors  may  use  different  organizational 
structures  and  titles  for  individual  positions;  however,  the  responsibilities  for  program  areas 
described  here  must  be  assigned  to  personnel  within  the  chosen  structure.  The  specific 
individual  responsible  for  project  implementation  in  each  of  these  areas  will  be  described  in 
the  project  management  plans. 
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Project  Management  personnel  are  responsible  for  the  contractual 
aspects  of  the  project  work,  ensuring  that  appropriate  staff  are  assigned 
to  the  project,  and  that  there  are  adequate  field  equipment  and  other 
resources  allocated  to  fulfill  the  needs  of  the  project.  They  are  also 
resptmsible  for  ensuring  that  the  technical  activities  have  appropriate 
planning  and  oversight  to  assure  that  the  quality  and  timeliness  of  data 
and  reports  produced  meet  or  exceed  project  requiremrats.  The  project 
manager  has  the  primary  responsibility  for  decision  making  within  the 
contractor’s  organization,  and  communication  with  the  Air  Force. 

The  Quality  Assurance  (QA)  Coordinator  has  overall  responsibility  to 
independently  assure  that  the  planning,  implementation,  and  reporting 
for  RI/FS  activities  fulfills  the  objectives  for  data  use.  The  QA 
Coordinator  must  have  reporting  responsibility  outside  of  the  project 
organization  to  assure  independence  in  decision  making  and 
recommendation  for  corrective  actions.  The  QA  Coordinator  is 
responsible  for  assuring  that  the  established  data  validation  procedures 
are  followed,  that  audits  of  field  and  laboratory  activities  are 
conducted,  and  that  needed  corrective  actions  are  implemented. 
Preparing  QAPP  revisions  or  addenda,  and  communication  with  Air 
Force  and  other  contractor  QA  representatives  are  also  the 
responsibility  of  the  QA  Coordinator. 

The  Data  Management  task  leader  is  responsible  for  maintaining  the 
prqject'Specific  database,  reporting  results  in  required  formats  to  the 
Air  Force  and  data  users,  and  assuring  the  integrity  of  the  project- 
specific  database. 

The  Field  Activity  task  leader  is  responsible  for  directing  field  work, 
assuring  that  the  field  staff  has  adequate  training  in  both  the  field 
sampling  and  measurement  procedures  and  Health  and  Safety 
procedures,  reporting  the  status  of  the  field  activity  to  project 
numagement  and  the  Air  Force,  and  directing  subcontractors.  The 
Field  Activity  task  leader  has  the  overall  responsibility  for 
implementing  the  field  sampling  plan  and  communicating  any 
difficulties  encountered. 
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The  other  primary  project  staff  members  include  technical  professionals 
with  expertise  in  risk  assessment,  chemistry,  geology,  hydrology, 
treatability  studies,  and  remedial  engineering,  as  appropriate  for  the 
scope  of  activities  performed  by  the  contractor.  These  individuals  have 
responsibility  for  internal  communication  and  task  planning  to  assure 
that  all  data  obtained  can  be  used  for  its  intended  purpose,  and  to 
provide  the  direction  and  oversight  needed  to  assure  that  technically 
sound  decisions  are  made  within  their  area  of  expertise. 
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4.0  QUALITY  ASSURANCE  OBJECTIVES  FOR  MEASUREMENTS  AND 

GEOLOGIC  DATA 

The  purpose  of  a  quality  assurance/quality  control  (QA/QC)  program  is  to 
produce  data  of  known  quality  that  satisfy  the  project  objectives  and  that  meet  or  exceed  the 
standard  requirements  for  the  analytical  methods.  The  QA/QC  program  shall: 

•  Provide  a  mechanism  for  rmgoing  control  and  evaluation  of 
measurement  data  quality;  and 

•  Provide  measures  of  data  quality  in  terms  of  precision,  accuracy, 
representativeness,  completeness,  and  comparability  (PARCC)  and 
assess  whether  the  data  meet  the  Data  Quality  Objectives  (DQOs)  and 
can  be  used  for  their  intended  purpose. 

The  PARCC  or  Quality  Assurance  Objectives  (QAOs)  for  each  field  effort  will 
vary  based  on  the  aid  use  of  the  data.  To  allow  flexibility  in  conducting  different  phases  of 
field  work,  the  QAOs  are  specified  by  analytical  level  to  allow  the  most  efficient  and  cost- 
effective  methods  to  be  selected  and  the  data  to  be  evaluated  appropriately.  General  analyti¬ 
cal  levels  are  described  in  the  U.S.  Environmoital  Protection  Agency  (U.S.  EPA)  Guidance 
for  Data  Quality  Objectives  fPOOs)  for  Remedial  Response  Activities  (1987).  For  purposes 
of  the  curroit  McQellan  Air  Force  Base  (AFB)  Remedial  Investigation/Feasibility  Study 
(RI/FS)  field  projects.  Levels  1,  2,  and  3  are  defined  as  follows: 

•  Level  1  data  are  produced  fiom  field  screening  instruments  such  as 
organic  vapor  analyzers  (OVAs),  HNu*s,  and  organic  vapor  monitors 
(OVMs)  used  for  health  and  safety  monitoring  and  soil  gas  screening, 
and  pH  and  conductivity  meters  used  for  groundwater  monitoring  dur¬ 
ing  well  purging. 

•  Level  2  data  are  produced  from  on-site  laboratory  analyses  for  soil  and 
soil  gas  screening.  These  analyses  are  conducted  to  determine  the 
presence  or  absence  of  selected  analytes,  or  classes  of  analytes,  at 
concentratitms  greater  than  specified  limits.  The  operating  require¬ 
ments  and  QC  acceptance  criteria  for  on-site  analytical  methods  are  less 
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stringent  than  reference  methods  (e.g.,  SW846)  to  allow  nqrid  screen¬ 
ing  of  a  large  number  of  samples. 

•  Level  3  data  are  produced  from  off-site  laboratory  analyses  using  refn- 
ence  methods  (e.g.,  SW846).  These  analyses  must  follow  qwcific 
method  and  project  requirements  for  instrument  calibration  and  QC 
accq)tance  criteria.  Level  3  data  are  required  for  quantitation  and 
qieciation  of  method  analytes  with  greater  precision  and  accuracy  than 
can  be  achieved  by  Level  1  or  2  analyses. 

Level  4  and  S  analyses  are  not  currently  planned  or  expected  for  the  RI/FS;  however,  if 
higher  level  analyses  are  required,  the  QAOs  for  those  levels  will  be  included  in  an  update  of 
theQAPP. 


The  analytical  levels  required  for  a  sampling  effort  are  d^ermined  in  DQO 
development  and  are  q^fied  in  the  Sampling  and  Analysis  Plan  (SAP).  The  QAOs  for 
each  analytical  level  are  established  to  ensure  consistency  and  comparability  of  data  collected 
during  all  phases  of  the  RI/FS.  Use  of  one  set  of  QAOs  for  each  analytical  level  and  method 
is  necessary  to  maintain  omsistent  assessment  and  interpretation  of  data  produced  throughout 
the  duratim  of  the  RI/FS  and  between  Operable  Unit  (OU)  RIs.  This  also  provides  a  com¬ 
mon  performance  q)ecification  for  all  laboratories  that  analyze  samples  for  large  and/or  long- 
tom  fidd  efforts. 

The  U.S.  EPA  DQO  guidance  conceptualizes  the  aj^mnch  for  establishing 
QAOs  based  on  project  requirements.  In  reality,  capabilities  and  routindy  achievable  perfor¬ 
mance  levds  for  the  analytical  methods,  knowledge  of  site  conditions  and  history  of  use,  and 
any  previous  analytical  results  must  also  be  considered  when  establishing  the  QAOs.  The 
sdection  of  analytical  methods  that  consider  these  factors  becomes  a  critical  stq>  in  devd- 
qring  both  DQOs  and  QAOs. 

After  selecting  the  "best"  method  for  the  analytes  of  interest  using  this  infw- 
mation,  the  method  q)edfications  for  predsion  and  accuracy  are  the  most  sqifMopriate  and 
realistic  QAOs  to  be  applied  to  the  project  dda.  The  method  q)edfications  rquesent  the 
baseline  or  minimum  poformance  levd  for  all  laboratories  performing  the  method,  and  data 
produced  will  be  comparable  widiin  those  specifications.  For  these  reasons,  the  project 
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QAOs  are  taken  largely  from  the  method  specifications.  Where  method  specifications  have 
not  been  established,  the  QAOs  are  based  on  DQOs,  available  laboratory  performance  infor¬ 
mation  for  die  mediod  and  matrix,  and  understanding  of  the  method  ca^iabilities.  This  occurs 
mosdy  for  soil  and  waste  matrices.  These  QAOs  will  be  used  to  assess  project  data,  until  the 
attained  {wecision  and  accuracy  can  be  calculated.  Then,  comparison  with  the  DQOs  can  be 
made  to  determine  whedier  the  attained  performance  satisfies  the  DQOs  or  whether  additional 
iterations  of  sampling  and  analysis  are  needed. 

Tables  4-1  through  4-13  presoit  precision  and  accuracy  QAOs  for  each  analyt¬ 
ical  level,  method,  and  matrix  that  have  been  established  for  the  McClellan  AFB  monitoring 
and  RI/FS  projects.  The  objectives  for  Levels  1  and  2  data  are  based  on  the  DQOs  and 
historical  performance  for  these  methods.  As  discussed  above,  the  objectives  for  Level  3 
data  are  the  method-qiedfied  limits  for  spike  recovery  and  laboratory  duplicate  sample  or 
qnke  analyses.  If  method-specified  limits  have  not  been  established,  the  objectives  are  based 
on  DQOs  and  historical  performance  (i.e.,  laboratory-based  limits).  These  limits  will  be 
used  to  assess  project  data. 

The  basis  for  assessing  precision,  accuracy,  completeness,  rqiresentativeness, 
and  comparability  is  discussed  in  the  following  subsections.  Specific  calculatitms  for  data 
quality  measurements,  and  data  assessment  and  validation  procedures,  are  presented  in 
Section  13.0.  The  validity  of  individual  data  points  is  determined  during  the  data  assessment 
process.  Valid  data  are  data  that  satisfy  the  QA  objectives.  The  "qualified  data"  shmild  be 
considered  as  estimates  based  on  the  results  of  associated  QC  samples  (blanks,  ^ikes,  dupli¬ 
cates,  performance  evaluation  samples,  etc.).  Qualified  data,  though  estimates,  ate  docu¬ 
mented  and,  therefore,  defensible.  Accordingly,  qualified  data  are  considered  to  be  usable  as 
long  as  the  cited  quality  flags  and  any  associated  limitations  are  evaluated  for  ^rc^riateness 
for  data  use. 


4.1  Pkedskm 

Precision  measures  the  reproducibility  of  repetitive  measurements.  It  is 
^ctly  defined  as  the  d^ree  of  mutual  agreement  among  independent  measurements  as  the 
result  of  rqieated  triplication  of  the  same  process  under  similar  conditions.  Analytical  prec¬ 
ision  is  a  measurement  of  the  variability  associated  with  duplicate  (2)  or  rqplicate  (more  than 
2)  analyses  of  the  same  sample  in  the  laboratory  and  is  determined  by  analysis  of  matrix 
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TABLE  4-1.  QUAUTY  ASSURANCE  OBJECTIVES  FOR  LEVEL  1  ANALYSES 


Predaioo* 

Accuracy 

Organic  vapor  analyzer  (OVA), 

±20ft 

r20.99S0 

HNu« 

pH* 

— 

0.1 

*  Pncisioa  meuiifed  aa  compariaon  betwMO  daily  reapoiue  fiKtor  and  multipoint  calibratioo  naponae  fiKtor. 
^  Accuncy  criterion  for  pn-  and  poat-aamiding  adibrationa. 
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TABLE  4-2.  QUALITY  ASSURANCE  OBJECTIVES  FOR  LEVEL  2  ANALYSES 


Precision 

Accuracy 

Sofl  gas  analyses 

±30%‘ 

±30%* 

Soil  vdadle  organic  compound  (VOC) 
analjraes 

±30%‘ 

±50%* 

Soil  polychkHinated  biphenyl  (PCB) 
analyses 

±30?6‘ 

±50%* 

'  Pracisioo  mMsufed  as  die  rdadve  percent  difference  (RPD)  between  duplicate  injections. 
Precisian  measured  as  die  RPD  between  duplicate  qiikes  or  duplicate  samples. 

*  Accuracy  measured  using  daily  calibration  check  sample  results  conqiared  with  expected  results. 

*  Accuracy  measured  using  matrix  or  surrogate  ^ike  recoveries. 
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TABLE  4-3.  QUALITY  ASSURANCE/QUALITY  CONTROL  OBJECTIVES  FOR 
LEVEL  3  MEASUREMENTS  IN  AIR 


Measurement  Parameter 

Reference  Method 

Field 

Duplicate 

Analyses 

(RPD) 

Laboratory 

Duplicate 

Analyses 

(RPD) 

Control 
San^le 
Analyses 
(%  Recovoy) 

Volatile  Organic 
Cort^KNinds 

T014;  U.S.  EPA  Compen¬ 
dium  Method,  GC/FID-PID- 
HECD,  GC/MS  stainless 
steel  canister 

<50 

<50 

±30* 

*  Recoveiy  limit  for  at  least  10  of  12  con^unds  in  daily  control  samples,  and  recovery  of  compounds  in 
performance  evaluation  audit  aan^les. 


GC/FID-PID-HECD  =  Gas  duomatography /flame  ionization  detector-photoionization  detector-Hall 
electroconductivity  detector. 

OVA-FID  >  Organic  viqmr  analyzer-flame  ionization  detector. 

NA  =  Not  qiplicable. 

RPD  =  Relative  percent  difference. 


TABLE  44.  QUALITY  ASSURANCE/QUALITY  CONTROL  OBJECTIVES  FOR  LEVEL  3  MEASUREMENTS  IN  WATER 
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TAU£  4-5.  QUALFTY  ASSURANCE/QUALITY  CONTROL  OBJECTIVES  fOR  LEVEL  3  MEASUREMENTS  IN  SOIL  AND  SEDl 
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TABLE  4-9.  QUALITY  CONTROL  ACCEPTANCE  CRITERU  FOR  METHOD  SW8140 


Analyte^ 

Solid  Matrix  Spike 

Accuracy**  Precision** 

(%  Recovery)  (RPD) 

Spike  Accuracy” 

(%  Recovery) 

Azirqihos  mediyl 

48-140 

<50 

9-128 

Bolstar 

46-151 

<50 

46-84 

Chlorpyrifos  (Dursban) 

23  -  187 

<50 

82  -  115 

CounuqdKM 

54-177 

<50 

71  -  147 

Dmneton 

29-144 

<50 

36-99 

Diazinon 

43  -  154 

<50 

49-85 

Disulfoton 

20-166 

<50 

55  -  109 

Fenthion 

56-146 

<50 

9  -  128 

Methyl  parathion 

37-164 

<50 

80  -  112 

Phorate 

29  -  152 

<50 

36-89 

• 

Stirophos 

18  -  168 

<50 

48-84 

Surrogate 

Triphenylphoqihate 

36-140 

NA 

39  -  151‘ 

*  Subeet  of  analytes  qiiked;  if  additional  analytes  are  spiked,  SW846  limits  will  be  used 
to  assess  accuracy. 

^  Laboratory  generated  limits,  until  project  limits  can  be  established. 

'  SW846  3rd  edition,  Table  3,  Mediod  SW8140;  average  recovery  ±  3  times  standard 
deviation:  recovery  range  for  laboratory  control  samples  and  aqueous  matrix  spikes. 


RPD  Relative  percent  difference. 
NA  s  Not  applicable. 
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TABLE  4-10.  QUALITY  CONTROL  ACCEPTANCE  CRTTERU  FOR  METHOD  SW8150 


Solid  Matrix  Spike 


Analyte 

Accuracy* 

(%  Recovery) 

Precision 

(RPD) 

Spike  Accuracy^ 

(%  Recovmy) 

2,4-D 

54-90 

<50 

63-87 

2,4-DB 

70-106 

<50 

84-102 

Dalqmn 

36-126 

<50 

42-90 

Dicandw 

50-116 

<50 

58-100 

Dichlofoprop 

81-99 

<50 

91  -  103 

Dinoaeb 

66-99 

<50 

69-93 

MCPA 

76-102 

<50 

86-110 

MCPP 

00 

O 

wad 

• 

00 

<50 

82-106 

2,4,5.T 

60-104 

<50 

67  -  103 

2,4,5-TP  (SUvex) 

60-106 

<50 

73  -  103 

Surrogate 

2,4-Dicliloropbenylacetic  acid 

49  -  127 

NA 

49  -  127* 

*  Labontoiy  generated  limits,  until  project  limits  can  be  established. 

^  SW846  3id  edition.  Table  3,  Mediod  SW81S0;  reagent  water  mean  recovery  ±  3  times  standard 
deviation  (Municipal  water  used  for  Dinos^);  recovery  range  for  laboratory  control  samples  and 
aqueous  matrix  spUces. 

RPD  *  Relative  percent  difference. 

NA  »  Not  applicable. 
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TABLE  4-11.  QUALITY  CONTROL  ACCEPTANCE  CRITERIA  FOR  METHOD  SW8240 


Aqueous  Matrix  Spike 

Solid  Matrix  Spike 

Analyte^ 

Accuracy^ 

(%  Recovery) 

Precision^ 

(RPD) 

Accuracy^ 

(%  Recovery) 

Precision^ 

(RPD) 

LCS  Spike 
Accuracy* 

(%  Recovery) 

Benzene 

76  -  127 

<11 

66-142 

<21 

37  -  151 

Chlorobenzene 

75  -  130 

<13 

60  -  133 

<21 

37-160 

1 ,  i-Diddofoethene 

61  -  145 

<14 

59  -  172 

<22 

10-234 

Toluene 

76-125 

<13 

59  -  139 

<21 

47  -  150 

Trichloroediene 

71  -  120 

<14 

62  -  137 

<24 

71  -  157 

Surrogate 

1 ,4-Bfomofluorobenzeae 

86-115 

NA 

74  -  121 

NA 

NA 

1 ,2-Dichloroethane 

76  -  114 

NA 

70  -  121 

NA 

NA 

Toluene-dt 

88-110 

NA 

81  -  117 

NA 

NA 

*  Subset  of  analytee  q)iked:  if  additional  analytes  are  spiked,  SW846  limits  will  be  used  to  assess  accuracy. 
^  U.S.  EPA  Contract  Laboratoiy  Program,  OLM01.6. 

'  SW846  3rd  edition.  Method  SW8240. 

RPD  =  Rdative  percent  difference. 

NA  =  Not  ^iplicable. 

LCS  =  Labofaioiy  control  8an4>le. 


• 
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TABLE  4-12.  QUALITY  CONTROL  ACCEPTANCE  CRITERU  FOR  METHOD  SW8270 

Aqueous  Matrix  Spike 

Solid  Matrix  Spike 

LCS  Spike 

Accuracy^ 

Precision^ 

Accuracy^ 

Precision 

Accuracy* 

Analyte^ 

(%  Recovery) 

(RPD) 

(%  Recovery) 

(RPD) 

(%  Recovery) 

Base/Neutnl  Extradables 

Acenq)htliene 

46-118 

<31 

31  -  137 

<19 

47  -  145 

1  .d-Dichlorobenzene 

36-97 

<28 

28-104 

<27 

20-124 

2,4-Dinitrotolueae 

24-96 

<38 

28-89 

<47 

39  -  139 

n-Nitrosodipropylamine 

41  -  116 

<38 

41  -  126 

<38 

0-230 

P]rtcoe 

26-127 

<31 

35  -  142 

<33 

22-147 

1 ,2,4-Trichloroben2eae 

39-98 

<28 

38  -  107 

<23 

44-142 

• 

Add  Extradables 

4-Chloro-3-mediylplieaol 

23-97 

<42 

26-103 

<33 

22-147 

2-Chlorophenol 

27-123 

<40 

25-102 

<50 

23-134 

4-Nitro|diaiol 

10-80 

<50 

11  -  114 

<50 

29-182 

PentacUorophenoI 

9-103 

<50 

17-109 

<47 

14  -  176 

Phenol 

12  -  no 

<42 

26-90 

<35 

5  -  112 

Surrotates^ 

2-FIuorobiphenyl 

43  -  115 

NA 

30-  115 

NA 

NA 

2-Fluoropheiiol 

21  -  100 

NA 

25  -  121 

NA 

NA 

Nitrobenaene-d) 

35-114 

NA 

23  -  120 

NA 

NA 

Phenol-dj 

10-94 

NA 

24-113 

NA 

NA 

p-Terpbenyl-d|4 

33  -  141 

NA 

18  -  137 

NA 

NA 

2,4,6-Tribromophen(d 

10-123 

NA 

19-  122 

NA 

NA 

*  Subtet  of  analytM  ipiked;  if  addituxial  aiiilytM  are  spiked,  SW846  limits  will  be  used  to  assess  socuracy. 

*  U.S.  EPA  Contract  Laboratory  Progiam,  OLM01.6. 

*  SW846  3rd  editioo.  Table  6,  Method  SW8270;  recovery  range  for  laboratory  control  samples. 


RPD  »  Rdative  percent  difference. 
NA  -  Not  qiplicable. 

LCS  -  Labontory  control  aaffl|de. 
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TABLE  4-13.  QUAUTY  CONTROL  ACCEPTANCE  CRTTEIUA  FOR  METltOD  SWS31t 
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^ike  duplicates  or  laboratory  duplicates.  Total  precision  is  a  measurement  of  the  variability 
associated  with  the  oitire  sampling  and  analysis  process.  It  is  determined  by  analysis  of 
duplicate  or  replicate  field  samples,  and  incorporates  variability  introduced  by  the  analytical 
procedure,  sample  collection  and  handling,  and  matrix  factors.  Precision  data  must  be  int«’> 
preted  by  taking  into  consideration  these  possible  sources  of  variability.  Duplicate  (2) 
samples  or  qriked  samples  will  be  analyzed  to  assess  field  and  analytical  precision  for 
McClellan  AFB  RI/FS  tasks  and  the  results  will  be  assessed  using  the  relative  percent  dif¬ 
ference  (RPD)  betweoi  duplicate  measurements. 

The  results  from  an  historical  evaluation  of  QC  results  for  groundwater 
samples  collected  and  analyzed  for  volatile  organic  analytes  and  metals  (Level  3  analyses) 
between  October  1986  and  November  1990  for  various  McClellan  AFB  projects  indicate  that 
total  precision,  evaluated  by  the  average  RPD  between  field  duplicates,  was  within  the  initial¬ 
ly  established  QAO  of  less  than  SO  percent.  For  field  duplicate  results,  the  average  RPDs 
for  the  data  collected  over  the  four-year  period  range  from  12. 1  to  23.4  percent  for  organic 
analytes,  and  from  2.3  to  40.9  percent  for  metals. 

The  greatest  degree  of  uncertainty  that  should  be  expected  fix)m  sampling  and 
analysis  procedures  is  rq)resented  by  the  upper  limit  of  the  95  percent  confidence  interval 
about  the  average  RPDs.  These  upper  limit  values  reflect  precision  estimates  for  each 
analyte  and  have  beat  used  to  adjust  the  precision  QAOs  for  analytes  in  aqueous  samples 
measured  by  Method  SW8010  to  an  RPD  of  less  than  30  percent  for  field  duplicate  results. 
Because  of  the  similarity  in  Method  SW8010  smd  SW8020  data,  the  QAOs  for  analytes  in 
aqueous  samples  measured  by  Method  SW8020  have  also  been  adjusted  to  less  than  30  per¬ 
cent  for  field  duplicate  RPDs. 

The  RPD  range  for  metals  is  influenced  by  the  low  concentrations  rqwrted 
because  at  low  concentrations,  even  a  small  difference  in  magnitude  between  pairs  results  in 
a  high  RPD.  Thoefore,  the  QAOs  for  aqueous  inorganic  analyses,  as  well  as  all  other 
analyses  (both  aqueous  and  solid  matrices)  will  be  less  than  SO  percent  for  field  duplicate 
RPDs. 


The  results  of  the  historical  data  assessment  also  indicate  that  analytical  precis¬ 
ion,  evaluated  by  the  average  RPD  between  matrix  spike  duplicates,  is  within  the  QAOs  of 
less  than  20  pment  for  inorganic  analytes  and  less  than  30  percent  for  organic  analytes.  The 
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average  RPD  for  five  rq)resentative  organic  analytes  ranged  from  6.9  to  16.9  percent.  The 
average  RPD  for  metals  ranged  from  1.4  to  4.S  percent.  Because  this  evaluation  is  matrix* 
and  laboratory-specific,  no  adjustmoits  to  the  matrix  spike  duplicate  QAOs  have  been  made 
at  this  time. 


Precision  objectives  are  presented  for  each  analytical  level,  method,  and  matrix 
in  Tables  4-1  through  4-13. 

4,2  Accuracy 

Accuracy  is  a  statistical  measurement  of  correctness,  and  includes  components 
of  random  error  (variability  due  to  imprecision)  and  systematic  error.  It  therefore  reflects 
the  total  error  associated  with  a  measurement.  A  measurement  is  accurate  when  the  value 
reported  does  not  difier  from  the  true  value,  or  known  concentration  of  the  spike  or 
standard.  Analytical  accuracy  is  typically  measured  by  determining  the  percent  recovery  of 
known  target  analytes  that  are  spiked  into  a  field  sample  (a  surrogate  or  matrix  spike)  or 
reagent  water  (laboratory  control  sample  or  method  spike)  before  extraction  at  known 
concentrations.  Surrogate  compound  recovery  is  reported  and  is  used  to  assess  method 
performance  for  each  sample  analyzed  for  volatile  and  semivoladle  compounds.  The  stated 
accuracy  objectives  sy>ply  to  spiking  levels  at  five  times  the  method  detection  limits  or 
background  concentratitm. 

The  results  of  matrix  spike  analyses  were  also  included  in  the  previously  dis¬ 
cussed  historical  data  assessment.  The  calculated  control  limits  (the  mean  recovery  plus  or 
minus  three  times  the  standard  deviation)  for  most  analytes  showed  a  very  similar,  or  in 
some  cases  a  tighter  range  than  those  recommraded  in  the  methods,  indicating  that  the 
system  is  within  the  accuracy  objectives.  Exceptions  are  for  analytes  such  as  silver,  which 
may  precipitate  as  silver  chloride  because  of  sample  preservation,  and  low  molecular  weight 
volatile  organic  analytes  such  as  chloromethane  and  vinyl  chloride,  which  are  known  to  be 
difficult  to  recover  from  environmental  samples. 

Analytical  accuracy  objectives  are  presented  for  each  analytical  level  method 
and  matrix  in  Tables  4-1  through  4-13. 
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Both  accuracy  and  precision  are  calculated  for  specific  sampling  or  analytical 
batches,  and  the  associated  sample  results  must  be  interpreted  by  considering  these  specific 
measures.  Application  of  calculated  precision  and  accuracy  to  measurement  sample  results  is 
discussed  in  Section  13.0.  An  additional  consideration  in  applying  accuracy  and  precision  is 
the  concentration  level  of  the  samples;  a  procedure  capable  of  producing  the  same  value 
within  SO  percent  would  be  considered  precise  for  low-level  (near  the  detection  limit)  anal¬ 
yses  of  minor  constituents,  but  would  be  unacceptable,  and  possibly  useless,  for  major 
constituents  at  high  concentrations. 

4.3  CtHopleteness 

Completeness  is  calculated  for  the  aggregation  of  data  for  all  methods  for  any 
particular  sampling  evoit  or  other  defined  set  of  samples.  The  number  of  valid,  unqualified 
results,  divided  by  the  number  of  possible  individual  analyte  results,  expressed  as  a 
percoitage,  determines  the  completeness  for  the  data  set.  The  objective  for  completeness  is 
95  percent  for  aqueous  samples  and  90  percent  for  soil  samples.  If  there  were  any  instances 
of  samples  that  could  not  be  analyzed  for  any  reason  (holding  time  violations  in  which 
resampling  and  reanalysis  were  not  possible,  samples  spilled  or  broken,  etc.),  the  numerator 
of  this  calculation  becomes  the  number  of  valid,  unqualified  results  minus  the  number  of 
possible  results  not  reported. 

4.4  Representativeness 

Objectives  for  rq>resentativeness  will  be  defined  for  each  sampling  and 
analysis  task  and  will  be  a  function  of  the  investigative  objectives.  Representativeness  is 
achieved  in  part,  through  use  of  the  standard  field,  sampling,  and  analytical  procedures 
described  in  this  QAPP.  Rq>resentativeness  is  also  determined  or  influenced  by  aj^ropriate 
program  design,  with  consideration  of  elements  such  as  proper  well  locations,  drilling  and 
installation  procedures,  or  sampling  locations.  Rq>resentativeness  is  addressed  during  the 
planning  and  DQO  (teveli^ment  stages  where  representatives  for  each  technical  discipline 
involved  in  producing  and  using  the  data  participate  to  ensure  that  appropriate  objectives  ate 
established  and  procedures  that  will  satisfy  the  objectives  are  selected.  Decisions  r^arding 
sample/well/boring  locations,  numbers,  and  analytical  methods  are  documented  in  the  SAP, 
which  is  reviewed  and  tqq>roved  before  field  activities  are  initiated. 
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4.5  Cmnparability 

Comparability  is  the  confidence  with  which  one  data  set  can  be  compared  to 
other  data.  The  objective  for  this  QA/QC  program  is  to  produce  data  with  the  greatest 
d^ree  of  comparability  possible.  The  number  of  matrices  that  will  be  sampled,  and  the 
range  of  field  conditions  encountered,  must  be  considered  in  ultimately  determining 
comparability.  Comparability  will  be  achieved  by  using  standard  methods  for  sampling  and 
analysis,  rqmrting  data  in  standard  units,  and  using  standard  and  comprehensive  reporting 
formats.  Complete  field  documentation  using  standardized  data  collection  forms  also 
supports  the  assessment  of  comparability.  Analysis  of  performance  evaluation  samples  will 
be  used  to  provide  additional  information  for  assessing  the  comparability  of  analytical  data 
produced  among  subomtracting  laboratories. 

4.6  Geologic  Data  Quality  Assurance  Objectives 

Geologic  data  will  be  obtained  from  the  drilling  of  numerous  soil  borings  and 
monitoring  wells  during  an  RI/FS.  While  it  is  more  difficult  to  measure  the  precision, 
accuracy,  completeness,  representativeness,  and  comparability  of  the  data  collected  from 
these  activities,  several  stq>s  will  be  undertaken  to  ensure  the  data  obtained  are  rq)resoita- 
tive,  comparable,  and  as  accurate  as  possible.  Specifically,  all  geologists  who  will  be 
performing  lithologic  logging  will  review  the  geologic  samples  and  cores  currently  available 
through  McClellan  AFB  Environmoital  Management  (EM).  This  review  will  familiarize  the 
geologists  with  the  types  of  lithologies  that  may  be  encountered  in  drilling  and  provide  the 
opportunity  to  standardize  sample  lithologic  description  methods.  Logged  sediments  will  be 
examined  using  a  hand  lots,  and  will  be  identified  and  described  using: 

•  The  Unified  Soil  Classification  System; 

•  Munsell  color  charts;  and 

•  Standard  geologic  descriptions  and  field  tests,  including  dilatancy, 
plasticity,  grain  size  and  distribution,  angularity  or  roundness  percent, 
mineral  content,  organic  content,  and  silt-clay-sand  percent. 
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Geologists  new  to  McClellan  AFB  will  be  accompanied  by  an  experioiced 
geol<^st  for  training  to  promote  comparability  and  representativeness  in  procedures  and 
documoitation.  Standardized  lithologic  logging,  well  completion  and  installation,  and 
materials  and  sample  collection  forms  will  be  used  to  document  boring  or  well  drilling 
activities.  This  will  also  promote  comparability  of  the  information  collected.  Additional 
geologic  information  that  may  be  required  to  satisfy  the  DQOs  for  a  specific  site  or  activity 
will  be  documented  in  the  SAP,  and  standardized  forms  will  be  developed  and  additional 
training  will  be  conducted  prior  to  the  start  of  the  activity. 

If  cores  are  to  be  screened  for  evidence  of  contaminants  or  if  samples  are  to 
be  collected  for  physical  or  chemical  analysis,  sample  collection  and  handling  procedures 
documented  in  this  QAPP  will  be  followed  and  documented  on  standard  forms  described  in 
Section  S.2.6.  Specific  sample  collection  criteria  and  sampling  locations  will  be  stated  in  the 
site-specific  DQOs  in  the  SAP  and  field  task  instructions.  Field  screening  instrument 
calibratitms  will  be  conducted  according  to  the  procedures  presented  in  Section  7.0  of  this 
QAPP  and  in  Standard  Operating  Procedures  for  instrument  calibration,  use,  and 
documentation  of  those  measurements. 

4.7  Hydrologic  Data  Quality  Assurance  Objectives 

The  compilation  of  hydrologic  data  wiU  be  conducted  in  several  parts  of  the 
RI/FS  to  satisfy  the  DQOs  for  each  phase  or  activity.  The  DQOs  for  each  type  of 
hydrologic  measuremrat  will  dictate  the  type  of  equipment  and  the  relative  accuracy  and 
precision  needed.  Tolerances  developed  by  the  U.S.  Geological  Survey  measurements 
related  to  hydrologic  data  are  presented  in  Table  4-14,  and  were  compiled  from  Stallman 
fTechniaues  of  Water  Resources  Investigations  of  the  U.S.  Geological  Survey.  Chapter  Bl: 
"Aquifer  Test  Design,  Observation,  and  Data  Analysis,"  U.S.  Dqjartment  of  the  Interior, 
1971).  Hydrologic  data  to  be  compiled  will  consist  primarily  of  water-level  measurements 
collected  during  well  installation  and  development  and  over  specific  time  intervals.  Water 
levels  will  be  measured  in  quarterly  soundings,  during  monitoring  well  purging,  and  during 
aquifer  pumping  tests. 


The  water  levels  will  be  measured  with  calibrated  electronic  sounders  for  quar¬ 
terly  soundings  and  well  purging  prior  to  sampling.  Electronic  sounders  will  be  checked  for 
accuracy  and  preciaon  before  each  use,  and  each  sounder  will  have  a  unique  identification 
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TABLE  4-14.  HYDROLOGIC  DATA  QUALITY  ASSURANCE  OBJECTIVES 
Cootnri-well  diacharge  (±10%) 

Depdi  to  water  meaaiiieiiieata  widi  an  electric  sounder  or  transducer  (±0.01  feet) 

Distance  from  control  wdl  to  each  obsMvati(»  well  (±0.5%) 

Synchronous  time  (±  1  %  of  time  since  pumping  started  or  stopped) 

Elevations  of  measuring  points  (±0.01  feet) 

Votical  distance  betwea  measuring  point  and  land  surfiu:e  (±0.01  feet) 

Total  dqrths  of  all  wdls  (±1%) 

Depth  and  length  of  screened  intmvals  of  all  wells  (±  1  %) 

Diameter,  casing  type,  screen  type,  and  method  of  construction  of  all  wells  (nominal) 
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number  that  can  be  used  to  document  instrument  use  and  performance.  If  more  than  one 
sounds  is  used  during  a  sounding  event,  sounders  will  be  checked  for  comparability  of 
measuremoits  and  calibrated  with  respect  to  one  standard  sounder  prior  to  use. 

When  water-level  measurements  are  required  in  one  or  more  wells  during 
pumping  tests,  pressure  transducers  will  be  suspended  in  each  well  to  collect  the 
measurements.  The  transducers  will  be  connected  by  electronically  shielded  cable  to  a  multi¬ 
channel  data  logger.  The  transducers  will  be  calibrated  and  checked  for  precision,  accuracy, 
and  comparability  of  pressure  readings  using  hand-held,  water-level  probes  at  the  beginning 
and  throughout  the  duration  of  the  test.  The  required  accuracy  for  transducer  measurements 
vrill  be  ±2  percent  of  its  full  scale  reading.  The  data  logger  will  compile  and  store  the 
measurements  electronically. 

Additional  hydrologic  data  that  may  be  collected  during  the  RI/FS  are  pump 
discharge  rates  measured  during  well  purging  or  aquifer  testing.  The  accuracy  of  the  method 
needed  for  pump  discharge  rate  measurements  will  be  determined  by  the  intended  uses  of  the 
discharge  data.  For  monitoring  well  purging,  discharge  data  are  needed  to  demonstrate  that 
the  well  to  be  sampled  was  adequately  purged  and  that  the  discharge  was  sufficient  to  induce 
groundwater  flow  from  the  formation  into  the  well  casing.  Discharge  measurement  to  assure 
the  adequacy  of  purging  can  be  obtained  with  sufficient  accuracy  by  allowing  purged  water  to 
fill  a  bucket  calibrated  in  1-gallon  increments  while  the  time  interval  to  reach  a  3-  to  S-gallon 
volume  is  measured  with  a  stopwatch. 

For  aquifer  testing  in  which  greater  discharge  rates  are  needed  to  adequately 
stress  an  aquifer,  a  calibrated  flow  meter  will  be  placed  in  the  discharge  line  near  the 
wellhead  to  obtain  sufficient  accuracy,  precision,  and  comparability.  A  flow  meter  calibrated 
to  accurately  measure  1  gallon  per  minute  of  discharge  will  be  used  to  collect  flow  data  for 
aquifer  tests.  The  meter  should  also  record  total  flow  from  the  well  over  the  entire  length  of 
the  pump  test.  The  use  of  a  calibrated  flow  meter-totalizer  will  assure  accuracy  within  ±  10 
percoit  of  the  discharge  rate  and  total  volume  discharged.  The  meters  will  be  calibrated 
using  a  calibrated  volumetric  container  and  stopwatch  at  the  beginning  and  end  of  the  test. 

Hydrologic  measurements  will  be  documented  on  standardized  forms  that  are 
developed  for  the  specific  activity  (e.g.,  monitoring  well  sample  collection  forms,  aquifer  test 
forms).  Electronically  stored  data  from  the  data  logger  will  be  identified  by  well  number. 
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dates  of  testing,  and  equipmrat  numbers,  and  downloaded  to  a  computer  and  stored  using 
magnetic  media.  Examples  of  standard  forms  for  these  activities  are  described  in  Sections 
S.2  through  5.4.  Completed  forms  are  maintained  in  project  files  after  the  data  are  checked 
for  quality  and  entered  into  electronic  databases  for  analyses  and  presentation. 
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5.0  FIELD  PROCEDURES 

This  section  contains  detailed  descriptions  of  field  procedures  and  sampling 
protocols  that  will  be  used  during  remedial  investigations  and  otha  fidd  activiti^  at 
McClellan  Air  Force  Base  (AFB).  The  q)ecific  sample  locations  and  field  procedures  to  be 
used  for  a  sampling  activity  will  be  sdected  during  the  Data  Quality  Objective  (DQO) 
process,  and  documented  in  the  Sampling  and  Analysis  Plan  (SAP)  or  Field  Sampling  Plan 
(FSP)  for  the  effort.  Task  instructions  will  also  be  developed  for  a  field  or  sampling  activity 
to  provide  field  staff  with  schedules,  responsibilities,  quality  control  (QC)  requirements,  and 
other  logistical  information  required  to  conduct  the  activity. 

All  field  personnel,  their  supervisors,  and  project  management  and 
administrative  personnel  will  read  pertinent  sections  of  the  (Quality  Assurance  Project  Plan 
(QAPP).  In  addition,  field  personnel  will  have  a  copy  of  the  QAPP  in  their  possession. 

5.1  Geophysical  Techniques 

Borehole  and  surface  geophysical  techniques  will  be  used  during  field  inves¬ 
tigations  at  McClellan  AFB.  The  techniques  that  may  be  used  for  each  type  of  geophysical 
investigation  are  described. 

Borehole  geophysical  techniques  are  used  to  assist  in  determining  subsurface 
geologic  conditions  such  as  strata  thickness,  lithology,  and  permeability.  These  borehole 
methods  may  also  be  valuable  in  determining  the  presence  and  relative  natural  quality  of 
groundwater.  Geophysical  logs  are  generally  used  in  conjunction  with  borehole  lithology 
logs  to  refine  geologic  descriptions.  There  are  several  types  of  borehole  geophysical  techni¬ 
ques  that  may  be  employed  during  remedial  investigation/feasibility  study  (RI/FS)  site 
characterization  activities  at  McClellan  AFB.  These  techniques  include  resistivity  logging, 
spontaneous  potential  logging  (SP),  and  gamma  ray  logging,  and  are  discussed  below.  All 
geophysical  measuremoits  will  be  collected  digitally  to  allow  scale  adjustments  to  be  made 
prior  to  hard  copy  rqnoduction.  In  addition,  any  required  permits  will  be  obtained  before 
using  radioactive  sources  for  bordiole  geophysical  techniques.  Much  of  the  text  in  this 
section  that  presents  the  theory  and  general  procedures  for  borehole  geophysical  techniques 
are  from  Groundwater  and  Wells.  Fletcher  G.  Driscoll,  Ph.D.,  1986. 
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Surface  geophysical  techniques  are  used  to  identify  subsurface  structures  or 
locate  buried  objects  such  as  tanks,  pipes,  or  other  man-made  objects.  Techniques  that  may 
be  used  include  ground  penetrating  radar  (GPR)  and  magnetometry.  The  appropriate 
technique  for  use  at  a  site  will  be  dictated  by  the  DQO  for  the  site,  which  will  generally  be 
to  locate  the  boundaries  of  suspected  or  known  underground  objects.  The  suspected  objects 
and  locations  will  be  described  and  shown  on  site  maps  presoited  in  the  SAP  or  FSP.  The 
surfiu»  geojriiysical  surveys  will  be  conducted  within  pre-determined  grids  along  transect 
lines  established  for  each  site  or  area  of  interest.  The  spacing  of  the  grids  will  be  based  on 
information  r^arding  the  approximate  dimoisions  of  the  features  to  be  located.  These 
surveys  will  be  conducted  by  qualified  subcontractors,  supervised  by  a  project  geologist  or 
oigineer.  Location  and  elevation  information  sufficient  to  map  and  assess  the  surv^  results 
will  be  recorded.  This  may  include  northing  and  easting  from  a  surveyed  referrace  point, 
measurements  in  a  third  order  survey,  dq)th  below  ground  surface,  and/or  professionally 
surveyed  points  and  transects,  dq)ending  on  the  required  level  of  accuracy  and  detail  needed 
to  satisfy  the  objectives  for  the  survey. 

5.1.1  Borehole  Geofdiysical  Inyestipition  Procedures 

Geophysical  logging  will  be  completed  at  a  selected  number  of  boreholes. 
Typically,  only  the  deepest  borehole  or  well  in  a  monitoring  well  cluster  will  be  logged. 
Resistivity,  SP,  and  caliper  logs  will  be  run  in  boreholes  drilled  by  the  direct  mud-rotary 
method.  Natural  gamma  logging  may  also  be  conducted  in  boreholes  along  with  resistivity 
and  SP  methods  to  augment  the  correlation  of  electric  and  natural  gamma  logs  that  have  been 
completed  on  various  wells  and  boreholes  in  the  past. 

Borehole  geophysical  logging  will  be  conducted  by  a  qualified  contractor  under 
subcontract  to  either  the  amtractor  or  contractor’s  drilling  subcontractor.  A  project  geologist 
or  oigineer  will  supervise  and  observe  all  logging  activities.  Cell  cables,  probes,  and  other 
equipmoit  will  be  steam  cleaned  prior  to  being  lowered  into  a  borehole  or  monitoring  well. 

In  cases  where  geophysical  logs  are  being  run  in  an  open  borehole  prior  to 
well  construction,  the  data  will  be  evaluated  to  optimize  the  well  design.  Specifically,  the 
geophysical  logs  will  be  used  to  determine  the  most  ai^ropriate  intervals  for  the  screoi,  sand 
pack,  and  bentonite  seal. 
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Gec^ysical  data  collected  in  bor^oles  will  be  stored  in  hard-cq[>y  and 
electronic  formats.  After  logging,  a  reproducible  copy  of  the  field  log  will  be  maintained  in 
the  project  file.  Digital  measurements  and  borehole  identification  data  will  be  stored  on 
floppy  disk. 


5.1.1.1  Electric  Logs 

Resistivity  logging  is  typically  conducted  in  conjimction  with  spontaneous 
potoitial  legging.  These  two  methods,  when  used  together,  are  commonly  referred  to  as 
electric  or  ”E"  logs.  Electric  logging  can  only  be  used  in  uncased  boreholes  that  are  filled 
with  water  or  another  drilling  fluid;  therefore,  electric  logging  is  typically  used  to  log 
boreholes  drilled  with  the  mud  rotary  method. 

Bordiole  Resistivity  Logs 

A  resistivity  log  can  provide  a  detailed  representation  of  the  character  and 
thickness  of  different  strata  and  an  indication  of  natural  groundwater  quality  by  measuring 
the  sqjparent  electrical  resistivity  of  the  materials  surrounding  a  borehole.  Variations  in 
resistivity  are  caused  primarily  by  differences  between  the  character  of  the  subsurface  strata 
and  the  mineral  content  of  the  associated  groundwater.  Factors  that  influence  the  response  of 
the  resistivity  log  are  relative  resistivities  of  borehole  fluids  and  interstitial  fluids,  the  diame¬ 
ter  of  the  borehole  and  the  distance  between  the  electrodes  on  the  geophysical  probe. 

Bordiole  lithology  logs  should  be  used  with  resistivity  logs  when  attempting  to  identify 
formation  material  because  of  these  influencing  flutters. 

Spontaneous  Potential  Logs 

Spontaneous  potential  logs  are  usually  run  in  conjunction  with  resistivity  logs. 
Spontaneous  potential  logs  measure  the  naturally  occurring  electrical  potentials  (voltage)  that 
result  from  physical  and  chemical  changes  at  contacts  between  differing  types  of  subsurface 
geologic  materials.  For  example,  electrical  potentials  occur  spontaneously  at  the  ccmtact 
surface  between  a  sand  stratum  and  an  underlying  clay  stratum,  or  between  sand  formations 
and  igneous  rock.  In  a  bordiole,  electrical  potentials  also  occur  between  the  drilling  fluid 
and  the  formatitm,  and  the  drilling  fluid  and  the  borehole  filter  cake. 
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Resistivity  and  SP  surveys  will  be  logged  downhole  at  a  comnum  scale 
whoiever  possible.  The  qiinopriate  scale  will  be  determined  in  the  field  by  conducting 
offset  logs  prior  to  running  the  final  survey.  Offset  logs  are  a  quality  assurance  (QA)  and 
calibration  stq>  that  involves  logging  an  upp«  or  lower  portion  of  the  borehole  and  adjusting 
the  response  of  the  log  to  obtain  the  q)timum  scale.  Scales  to  be  adjusted  are  the  horizontal 
(millivolts  for  spontaneous  potential  and  ohm-meters  for  resistivity)  and  vertical  (feet).  The 
resistivity  logs  will  consist  of  the  short-normal  (16-inch)  and  long-normal  (64-inch) 
configurations. 

The  following  information  will  be  included  on  the  resistivity  and  SP  survey 

logs: 

1)  Well  number; 

2)  Dale  and  time; 

3)  Log  recorder; 

4)  Equipmmt  number; 

5)  Dqith  and  diameter  of  borehole; 

6)  Type  of  fluid  in  borehole; 

7)  Instrumoit  length  and  diameter; 

8)  Rate  of  descent  and  ascent;  and 

9)  Resistivity  of  drilling  mud. 

5.1.1.2  Nigral  Gamma  Ray  Logs 

Natural  gamma  ray  logging  is  a  borehole  geophysical  method  used  to  estimate 
lithologic  characteristics  of  geologic  formations  by  recording  gamma  radiation  emission. 
Gamma  logging  may  be  used  in  conjunction  with  spontaneous  potential,  resistivity,  and 
calipmr  logs  in  boreholes  drilled  by  mud  rotary  methods.  The  gamma  ray  logging  technique 
will  be  used  in  boreholes  drilled  at  McClellan  AFB  only  at  locations  in  which  the  mineral 
constituents  of  the  geologic  formations  indicate  the  log  will  provide  additional  interpretive 
information. 


Gamma  radiation  is  emitted  from  certain  elements  present  in  geologic  materials 
that  are  unstable  and  decay  qxmtaneously  into  more  stable  elements.  Certain  radioactive 
elements,  such  as  potassium-40  and  the  decay  products  of  thorium  and  uranium,  occur 
naturally  in  igneous  and  metamorphic  rock  and  as  depositional  particles  in  sedimentary  rock. 
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Clay  minerals,  mica,  and  feldspar  normally  emit  natural  gamma  radiation  due  to  the  presence 
of  potassium-40.  Conversely,  quartz  contains  no  potassium  and  does  not  produce  gamma 
radiation.  Therefore,  gamma  ray  logs  generally  indicate  more  counts  per  unit  of  time  for 
sedimoits  such  as  clay  and  silt,  and  fewer  counts  per  unit  of  time  for  quartz-rich  sand. 
Riterpretive  problems  can  occur  whoi  a  sand  formation  includes  a  significant  proportion  of 
feldspar  grains.  In  such  cases,  it  may  not  be  possible  to  differaitiate  between  fine-gtained 
materials,  such  as  silt  and  clay,  and  feldspar-rich  sand.  Similarly,  interpretative  problems 
can  arise  where  silt  and  clay-size  particles  contain  little  or  no  potassium  and  respond  with 
low  counts  pa  unit  time.  These  lithologic  conditions  appear  to  be  the  case  at  McClellan 
AFB  indicating  that  gamma  ray  logs  may  not  be  clearly  or  easily  interpreted.  Other  facton, 
including  borehole  radius  and  the  nature  of  gamma  radiation  emission  and  detection,  must  be 
considered  when  interpreting  gamma  logs.  On  the  basis  of  previous  gamma  ray  logging 
results,  the  technique  does  not  provide  sufRciait  additional  data  to  warrant  widespread  use. 
Therefore,  the  technique  will  be  used  sparingly  in  RI  field  efforts. 

If  natural  gamma  ray  logs  are  employed  at  McClellan  AFB  during  the  RI  the 
following  information  will  be  provided  on  the  logs: 

1)  Well  number; 

2)  Date  and  time; 

3)  Equipment  number; 

4)  Loigth  and  diameter  of  tool; 

5)  Location  of  scintillation  probe  on  tool; 

6)  Time  ctmstant; 

7)  Velocity  of  detector;  and 

8)  Casing  depth,  type,  and  diameter,  and  cement  type. 

5.1.1.3  Caliper  Logs 

Caliper  logs  are  used  to  measure  the  diameter  of  a  borehole.  This  method  is 
useful  itself  and  in  conjunction  with  other  geophysical  methods.  A  caliper  log  consists  of  a 
mechanical  device,  with  one  to  four  adjustable  legs,  and  a  probe  that  can  measure  the 
diameter  of  the  borehole.  By  knowing  the  diameter  of  the  borehole,  such  factors  as  bordiole 
erosion,  the  presence  of  swelling  clays  or  resistant  strata,  and  the  volume  of  filter  pack  of 
grout  needed  for  well  completion  can  be  determined.  Caliper  logs  are  operated  by  lowering 
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the  device  into  the  borehole  and  recording  the  measurements  as  the  caliper  is  withdrawn. 

The  following  information  will  be  included  mi  each  caliper  log: 

1)  Well  number; 

2)  Date  and  time; 

3)  Log  reccnder’s  name; 

4)  Equqiment  number; 

5)  Dqith  of  borehole;  and 

6)  Maximum  and  minimum  tool  diameters. 

S.l^  Surface  Geophysical  Investigation  Procedures 

Surface  gec^ysical  investigations  will  be  conducted  using  GPR  and/or 
magnetometiy  techniques  to  identify  subsurface  features  or  conditions  at  selected  sites. 
Locatimi  data,  instrument  numbers,  calibratimi  information,  and  geophysical  interpretation 
information  and  ma^  for  all  geqihysical  surveys  will  be  stored  in  hard-copy  format  in  the 
project  files.  Survey  data  may  entered  into  electronic  files  for  mapping. 

S.U.l  Ground  Penetrating  Radar 

Ground  penetrating  radar  is  a  shallow  geophysical  survey  system  that  provides 
a  continuous  real-time  cross  section  of  shallow  subsurface  conditions.  The  instrumentation 
used  for  this  investigation  will  be  an  SIR-3  system  manufactured  by  Get^hysical  Survey 
Systems,  Inc.  or  equivalent  instrumentaticm.  The  system  consists  of  a  radar  control  unit, 
signal  processing  and  conditioning  circuitry,  and  a  graphical  recorder  all  housed  in  a  single 
metal  case.  This  unit  is  connected  by  an  electrical  umbilical  cable  to  a  transducer.  As  the 
transducer  (antenna)  is  towed  along  a  traverse,  it  transmits  radar  impulses  downwards  into 
the  ground.  At  interfu^s  where  dianges  in  the  electrical  properties  of  the  subsurface  occur, 
the  radar  impulse  typically  undergoes  an  abrupt  change  in  velocity  causing  some  of  the  radar 
eiiergy  to  be  reflected  back  to  the  antenna  on  the  ground  surface.  The  amount  of  enngy  that 
is  reflected  is  dqrendent  on  the  contrast  of  the  respective  radar  velocity.  The  time  it  takes 
for  the  radar  signal  to  travel  from  the  antenna  to  a  reflecting  intoface  and  back  to  the 
antenna  is  directly  proportional  to  the  dqrth  of  the  interface.  Recording  these  dqrth- 
dqrendant  impulses  on  a  scanning,  time-based  grai^ic  chart  recorder  results  in  a  cross- 
section  dqncting  the  longitudinal  distribution  of  subsurface  strata  and  other  features  over 
which  the  radar  antoma  has  passed. 
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Magnetometry 

Magn^roeter  surveys  consist  of  measuring  variations  in  the  earth’s  magnetic 
fidd.  Measurements  of  the  magnetic  gradient  can  be  used  to  locate  buried  forous  objects 
such  as  tanks,  pipelines,  and  mdallic  dd}ris. 

Magnetometer  surveys  will  be  craiducted  using  a  Geometries  model  8S6AG 
proton  precessitm  magnetometer/gradiometer  or  its  equivalent  The  magnetometer  has  two 
sensors  and  an  dectrcmics  package.  The  magnetometer  can  collect  both  fidd  data  and 
vertical  gradient  data.  The  magnetometer  can  discriminate  to  0.2  gammas  in  a  total  fidd  of 
40,000  to  60,000  gammas.  Kinetic  readings  are  stored  in  memory  with  the  time  of  day, 
station  numbers,  and  line  numbers  of  the  readings.  A  base  station  for  magn^c  readings  will 
be  established  at  the  start  of  each  day’s  measurements.  Magnetic  readings  will  be  collected 
and  recorded  in  the  morning,  at  noon,  and  at  the  aid  of  day  to  evaluate  drift  in  the 
instrument. 

5^  Drilling 

5  J.l  Site  Selection 

The  sdection  of  locations  and  dqiths  for  monitoring  well  and  subsurface  soil 
sample  sites  will  be  a  cooperative  effort  of  tlw  contractor,  the  United  States  Air  Force 
(USAF),  and  involved  federal  and  state  regulatory  agencies. 

Critoia  for  the  sdection  of  monitoring  well  and  subsurface  sampling  locations 
will  be  based  on  qiedfic  objectives  of  each  drilling  or  sampling  effort.  Howevo’,  the 
locations  will  gennally  dqiend  upon  the  following: 

•  Suqiected  presence  or  absence  of  contamination  in  the  vadose  and 
saturated  zones; 

•  Current  or  hi^oric  groundwater  gradients  and  flow  directions; 

•  The  need  to  further  characterize  the  geologic  conditions; 
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•  Proximity  to  past  waste  disposal  sites; 

•  Proximity  to  lecqMors  such  as  water  supply  wells; 

•  Favorable  access  for  drilling  equipment; 

•  Presence  of  overhead  power  or  telq>hone  lines;  and 

•  Location  of  underground  structures  such  as  sewer  lines,  power  lines, 
and  water  lines. 

Final  selection  of  a  site  wUl  be  dq)endent  on  securing  all  necessary  rights-of- 
entty,  clearances,  and  permits.  Prior  to  drilling,  dectrical  cable  and  pipe-locator  instruments 
are  used  in  conjunction  with  underground  utility  m£q>s,  magnetometer  readings,  and  ground 
pendrating  radar  to  determine  if  underground  utilities  underlie  the  drilling  location. 

Sites  sdected  for  nKmitoring  well  installation  will  also  be  based  on  review  of 
available  hydtogeologic  and  analytical  data.  Ail  prqwsed  monitoring  well  sites  and  other 
bordiole  locations  will  be  evaluated  prior  to  drilling  by  examining  hydrogeologic  and 
contaminant  distribution  msqn. 

5,2  J  DriUiiig  Pkepanition 

PriOT  to  b^inning  drilling  activities  at  any  site,  the  contractor’s  Fidd  Coordi¬ 
nate  (FQ  wUl  meet  with  rq»esentatives  of  McClellan  AFB  to  verify  that  all  necessary 
permits  and  deaiances  have  been  granted  for  each  weU.  Only  then  will  drilling  equipment 
be  mobilized  to  a  wdl  site.  The  contractor  wiU  be  responsible  for  obtaining  all  off-base 
permits  necessary  for  monittning  weU  installation  and/or  soU  borings.  United  States  Air 
Force  protocol  requires  McClellan  AFB  Envircmmdital  Management  (EM)  to  obtain  on-base 
permits;  the  contractor  is  responsible  to  ensure  this  is  done  for  all  on-base  locations. 

The  FC  shaU  be  present  each  tin»  the  driU  rig  is  moved  to  a  wdl  site.  Prim’ 
to  positioning  die  rig,  the  entire  drill  site  diaU  be  covered  with  6-mL-thick  polyethylene  film 
to  protect  the  immediate  area  from  possible  contact  with  contaminated  driU  cuttings  and  to 
facilitate  cleamqi  efforts  (see  Section  5.2.5).  bi  addition,  where  containmoit  of  fluids  is  a 
concmn  (i.e.,  drilling  fluids,  groundwater),  lumber  (4  inch  x  4  inch)  or  polyvinyl  chloride 
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(PVQ  pipe  shall  be  utilized  to  berm  the  edges  of  plastic  sheeting  for  the  entire  area  covoed 
with  plastic.  This  berm  must  be  sufficioit  to  prevent  any  fluids  from  running  off  sheeting 
during  drilling  operations.  The  FC  shall  also  supervise  positioning  of  the  rig  sudi  that  the 
center  of  the  bordiole  is  within  O.S  feet  of  the  predetermined  well  location  (identified  by  a 
stake  or  paint  mark).  Such  accuracy  is  necessary  to  avoid  underground  utilities,  possible 
violation  of  prcq)^  lines,  rights-of-entry,  or  other  agreements  that  have  beat  n^otiated 
with  private  property  owners  or  McClellan  AFB  personnel. 

Prior  to  drilling  a  new  monitoring  well  or  a  temporary  borehole,  the  drill 
string  (casing,  auger,  drill  pipe,  bit,  etc.)  and  rear  portions  of  the  drill  rig  shall  be  cleaned 
by  a  high  pressure,  hot  water  wash  (>  180**?  and  >200  psi)  in  the  designated  decontami¬ 
nation  area.  Upon  completion  of  decontamination  and  mobilization  of  drilling  equipmoit  to 
the  drill  site,  exclusion  and  support  zones  as  referenced  in  the  Health  and  Safety  Plan  shall 
be  identified  and  marked  prior  to  commencement  of  drilling  operations.  All  health  and 
safety  equipment  (tables,  water,  eye  wash  station,  etc.)  will  also  be  set  up  at  this  time  and 
shall  be  located  in  an  upwind  direction.  The  Supervising  Rig  Geologist  (SRG)/or  rig 
technician  shall  be  responsible  for  this  effort.  Also,  the  rig  technician  with  the  assistance  of 
the  SRG  will  be  on  site  to  monitor  borehole  and  cuttings  vapors  during  drilling. 

5  J.3  DrilUng  Methods 

Monitoring  well  drilling  and  construction  methods  will  be  selected  to  best  meet 
the  following  criteria: 

•  Ability  to  reliably  determine  the  occurrence  and  thickness  of  water¬ 
bearing  zones  and  interlayered  low  permeability  zones  during  drilling; 

•  Ability  to  accurately  place  monitoring  well  screens  at  desired  depths; 

•  Ability  to  meet  all  local,  state,  and  U.S.  Environmental  Protection 
Agency  (U.S.  EPA)  requirements  for  well  construction  and  develop¬ 
ment; 

•  Ability  to  collect  samples  for  laboratory  analysis  of  selected  chemical 
compounds; 
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•  Ability  to  obtain  samples  of  geologic  material  and  provide  for  the 
prqMuaticni  of  detailed  lithologic  logs;  and 

•  Speed  and  overall  reliability  of  the  technology. 

Drilling  methods  that  may  be  used  at  McClellan  AFB  for  installation  of 
monitoring  wdls,  observation  wells,  and  subsurface  soil  sample  recovery  include  the 
following: 


•  Hollow-stem  auger  (HSA); 

•  Direct  circulation  mud  rotary; 

•  Air  rotary  casing  drive; 

•  Dual  tube  percussion; 

•  Bucket  auger;  and 

•  Sonication 

During  SAP  or  FSP  developm«it  for  new  RI  projects,  new  technologies  may  be  evaluated 
and  recommended,  if  t^ropriate. 

Precautions  will  be  takm  with  all  drilling  methods  to  minimize  the  potratial 
for  cross-contamination  of  water-bearing  zones.  The  precautions  will  include  diminishing  the 
flow  of  omtaminated  groundwater  into  the  boring  and  performing  grouting  procedures  in  a 
manner  that  restores  the  integrity  of  the  aquifer  as  quickly  as  possible. 

Cuttings,  waste,  or  drilling  muds  produced  by  any  of  the  drilling  methods  will 
be  managed  in  accordance  with  procedures  described  in  Section  5.2.5. 

Hctilow-Stem  Augering 

The  HSA  drilling  method  employs  a  hollow  helical  steel  drill  tool  that  is 
rotated  to  advance  the  boring  and  lift  formation  materials  (cuttings)  to  the  surface.  The 
flights  for  the  hollow  stem  auger  are  welded  onto  steel  pipe  and  a  cutter  head  is  attached  to 
the  "lead”  (bottom)  augm:  to  cut  the  hole.  During  drilling,  a  center  bit  is  inserted  into  the 
hollow  area  of  the  cutter  head  that  prevrats  cuttings  from  entering  the  hollow  portion  of  the 
auger.  Genoally,  the  center  bit  is  flush  with  or  extends  no  more  than  1/2  foot  bdow  the 
cutter  head.  The  center  bit  connects  through  die  auger  flights  by  small  diameter  drill  rods 
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and  is  attached  to  the  top-head  drive  unit  of  die  drill  rig.  The  top-head  drive  is  powered  by 
a  truck  mounted  oigine  that  mechanically  roddes  the  entire  flight  of  augers.  The  hollow 
opening  allows  the  insertion  of  sampling  tools  (i.e.,  split-spoon  sampler,  MOSS*-system, 
etc.)  and  well  completion  materials  with  the  augers  in  place  to  support  the  borehole.  The 
HSA  technique  will  be  used  when  collection  of  analytical  samples  in  the  vadose  zone  is 
planned  or  oa  occasions  when  a  single  monitoring  well  is  to  be  completed  at  the  water  table 
and  a  geophysical  log  is  not  required.  Figure  S-1  shows  a  typical  hollow-stem  augo’  rig. 

Direct  Circulation  Mud  Rotary 

The  direct  circulation  mud  rotary  drilling  method  employs  a  bit  that  attaches  to 
the  lower  end  of  a  drill  pipe  and  advances  the  boring  as  the  drill  pipe  is  rotated.  In  direct 
circulation  rotary  drilling,  a  drilling  mud  is  pumped  down  through  the  drill  pipe  and  out 
through  the  ports  or  jets  in  the  drill  bit.  The  mud  consists  of  a  mixture  of  water  and 
b^tonite  powder.  The  mud  thoi  flows  upward  in  the  annular  space  between  the  hole  and 
drill  pipe,  and  carries  the  cuttings  in  suspension  to  the  surface.  At  the  surface,  the  mud  is 
channeled  across  a  shaker,  and  then  into  a  settling  pit  or  pits  where  most  of  the  remaining 
cuttings  drop  out.  The  mud  is  then  recirculated  back  down  the  borehole.  The  functions  of 
the  mud  are  to:  transport  the  cuttings,  support  and  stabilize  the  borehole,  seal  the  borehole 
to  prevent  fluid  loss,  allow  the  cuttings  to  be  sqiarated  at  the  surface,  cool  and  clean  the  bit, 
and  lubricate  the  bit.  The  mud  weight  and  viscosity  will  be  monitored  and  recorded  at  the 
start  of  drilling  each  day  and  at  two-hour  intervals  during  drilling  unless  mud  conditions 
(e.g.,  increased  or  decreased  viscosity,  etc.)  or  drilling  conditions  (e.g.,  lost  circulation) 
change  nqiidly  in  the  bordiole.  Under  normal  drilling  conditions,  sand  contents  of  4  peicont 
or  less,  viscosities  of  35  to  40  seconds,  and  mud  weights  of  9  to  9.5  pounds/gallon  should  be 
maintained.  Under  abnormal  conditions,  such  as  lost  circulation,  caving,  increasing  solids 
content,  etc.,  the  FC  or  a  Registered  Geologist  should  be  consulted.  The  rate  of  penetration 
depends  on  the  type  of  subsurface  formation,  size  of  hole,  type  of  bit,  mud  weight  and 
viscosity,  and  weight  on  the  bit.  The  use  of  the  direct  rotary  method  will  allow  resistivity 
and  spontaneous  potential  geophysical  surveys  to  be  conducted.  The  subsequent  geophysical 
survey  will  assist  in  the  drilling  and  construction  of  the  other  wells  in  the  cluster.  After 
drilling  the  bordiole,  drilling  mud  is  managed  according  to  procedures  described  in  Section 
5.2.5. 
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Figure  5-1.  Typical  Hollow  Stem  Auger  Rig 
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Air  Rotary  Ca^ng  Drive 

This  method  of  borehole  drilling  is  preferred  at  locations  where:  drilling  mud 
is  not  required  for  geophysical  logging,  a  monitoring  well  will  be  constructed,  and  there  is 
potmtial  for  downward  nugration  of  contaminated  groundwater  in  the  boring  during  drilling. 
The  method  is  cost-effective  for  producing  borings  for  well  construction  when  cmitinuous 
core  and  get^ysical  logs  are  not  required.  The  air  rotary  casing  drive  drilling  method  uses 
a  drilling  bit  attached  to  the  lower  end  of  a  rotating  drill  pipe  that  is  placed  within  a 
nonrotating  outer  "drive"  casing.  The  drill  bit  advances  the  boring  simultaneously  as  the 
nonrotating  drive  casing  is  driven  into  the  ground.  Air  is  forced  under  pressure  downward 
through  the  drilling  rods  and  bit  and  back  to  the  ground  surface  through  the  annulus  between 
the  drive  casing  and  the  smaller  rotating  drill  rod.  The  returning  air  continuously  moves 
cuttings  and  groundwater  from  the  area  of  the  drill  bit  to  the  surface  where  they  are 
discharged  into  a  cyclonic  separator,  which  separates  the  air  from  the  formation  cuttings  to 
facilitate  sampling  and  containment  of  drill  cuttings.  The  outer  casing  is  driven  downward 
by  repeated  blows  of  a  percussion  hammer  mounted  on  the  drilling  rig.  The  drive  casing 
keeps  the  borehole  opoi  and  reduces  the  flow  of  groundwater  into  the  boring.  Because  of 
the  reduction  of  groundwater  flow  into  the  boring,  the  potential  for  cross  contamination 
between  sqniate  waterbearing  zones  penetrated  during  drilling  is  diminished.  The  drive 
casing  is  pulled  out  of  the  boring  with  hydraulic  jacks  during  well  construction.  Ground- 
water  brought  to  the  surfiure  during  drilling  is  collected  in  a  tank  and  transported  from  the 
drill  site  in  a  vacuum  truck.  The  rate  of  penetration  using  this  drilling  method  dq)aids  on 
the  type  of  subsurface  formation,  size  of  the  hole,  type  of  bit,  size  of  the  drive  casing,  and 
the  amount  of  pressurized  air  forced  down  the  drill  pipe.  When  using  this  method  for 
drilling  in  the  saturated  zone,  the  drill  bit  shall  never  be  advanced  more  than  1  foot  deeper 
than  the  bottom  edge  of  the  drive  casing.  A  typical  air  rotary’  casing  drive  rig  is  shown  in 
Figure  5-2. 


Dual  Ttibe  Percussion 

Sinular  to  the  air  rotary  casing  drive  method,  this  method  is  effective  for 
drilling  borings  for  the  construction  of  monitoring  wells  when  continuous  core  and 
geophysical  logs  are  not  requited.  The  potential  for  contaminant  migration  in  borehole 
liquids  is  diminished  by  this  method.  The  dual  tube  percussion  method  utilizes  small 
diameter  drill  pipe  and  larger  diameter  drive  casing  with  high  pressure  air  as  the  circulating 
medium.  Air  is  forced  down  the  annular  space  between  the  inner  drill  pipe  and  outn^  drive 
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Figure  5-2.  Typical  Air  Rotary  Casing  Drive  Rig 


0491-078-4 


Section:  5.0 

RevisicMi:  1 

Date:  08/04/92 
Page  IS  of  141 

casing  and  cuttings  are  returned  to  the  surface  up  the  inside  diameter  of  the  drill  pipe.  The 
drill  pipe  is  advanced  by  repeated  blows  of  an  aboveground  percussion  hammer.  Impact 
from  the  hammer  is  applied  to  the  outer  drive  casing  only,  therefore  very  little  space  exists 
between  the  outer  drive  casing  and  surrounding  formation  (soil).  The  drive  casing  keeps  the 
borehole  open  and  as  in  the  air  rotary  casing  drive  method,  diminishes  the  potential  for  cross 
contamination  of  water-bearing  zones.  The  cuttings  are  discharged  into  a  cyclonic  separator, 
which  separates  the  air  from  the  formation  cuttings  to  facilitate  sampling  and  cmitainment  of 
drill  cuttings.  Groundwater  produced  during  drilling  is  collected  in  a  tank  and  transported 
from  the  drill  site  in  a  vacuum  truck.  The  rate  of  penetration  depends  on  the  type  of 
subsurface  formation,  size  of  hole,  size  of  the  drive  casing,  and  the  volume  of  air  forced 
down  the  drill  pipe. 

Bucket  Auger 

This  method  of  drilling  will  be  used  at  locations  in  which  a  larger  diameter  (20 
to  25  inches)  boring  is  needed  for  sampling  or  well  construction  to  depths  in  the  vadose 
zone.  The  bucket  auger  method  utilizes  a  large  (16-inch  to  52-inch)  diameter  bucket  auger  to 
drill  and  remove  soil  '  \  ^il  is  collected  in  a  cylindrical  bucket,  the  hinged  bottom  of 
which  has  auger-type  cutting  blades  and  teeth  and  is  attached  to  the  lower  end  of  a  kelly  bar. 
The  kelly  bar  extends  by  telescoping  and  moves  up  and  down  through  a  rotary  table  that  is 
connected  to  the  drill  rig.  Once  the  extension  limit  of  the  telescoping  kelly  has  been 
reached,  drill  pipe  must  be  added  in  order  to  drill  deeper.  When  the  bucket  becomes  full  of 
soil,  it  is  raised  to  the  surface  and  dumped  in  an  adjacent  waste  area  (i.e.,  roll  off  bin). 
Bucket  auger  drilling  is  primarily  utilized  under  conditions  that  require  a  large  diameter 
borehole  in  dqxmts  that  will  not  coll2q)se  if  they  are  not  supported  by  drive  casing, 
conductor  pipe,  or  drilling  mud  and  in  which  groundwater  will  not  be  encountered.  The 
bucket  auger  drilling  method  will  be  utilized  when  a  large  diameter  hole  is  needed  for  the 
emplacement  of  conductor  pipe.  Management  of  cuttings  follows  the  procedures  described  in 
Section  5.2.5. 


Sonkation 

This  method  will  be  used  for  drilling  at  locations  where  continuous  core 
samples  must  be  collected  from  the  vadose  zone.  The  method  is  most  effective  in  nq)idly 
producing  borings  sufficient  for  soil,  soil  gas,  and  Hydropunch*  groundwater  sampling  with 
no  additional  cuttings  generation.  The  sonication  (sonic)  drilling  method  employs  a  sonic 


Secticm:  5.0 

Revision:  1 

Date:  08/04/92 
Page  16  of  141 

drill  head  that  advances  the  drill  stem  into  the  soils  by  vibration.  The  drill  head  produces 
vibrations  normal  to  the  ground  surface  by  rotating  (9,000  revolutions  per  minute)  two  50- 
pound  counterweights.  Operational  frequency  is  between  70  and  150  hz.  At  (^timum 
ftequoicies  (betweoi  120  and  150  hz)  the  drill  head  produces  ^roximately  30,000  pounds 
of  downward/upward  force.  The  drill  bit  attached  to  the  bottom  of  the  drill  stem  moves 
downward  by  breaking  cohesive  forces  in  soils  or  rock  with  vibrations.  A  split-qxwn 
sampler  or  a  solid  drive  point  can  be  latched  into  the  bottom  of  the  drill  stem  to  collect  core 
samples  or  drill  to  a  desired  sampling  depth.  Soil  is  either  forced  into  the  split-qxxm 
sampler  or  is  forced  aside  as  the  drill  stem  is  advanced.  In  hardpan  or  bedrock,  the  bit  is 
rotated  to  cut  through  the  material. 


5.2.4 


Sample  Collection  Methods 


Core  or  soil  samples  may  be  collected  while  drilling  with  any  of  the  above 
drilling  methods.  The  core  or  soil  sampling  system  selected  depends  on  the  type  of  drilling 
method  being  used  and  the  type  of  sample  that  is  desired  (i.e.,  a  continuous  core  sample  for 
lithologic  logging  or  a  soil  sample  from  a  discrete  depth  for  physical  or  chemical  testing). 

Split-Spoon  Sampling 

Hollow-stem  augering,  bucket  augering,  and  sonication  are  the  drilling 
methods  that  will  be  utilized  in  conjunction  with  split-spoon  sampling  techniques  to  collect 
subsurface  soil  samples.  Two  split-spoon  sampling  techniques  can  be  used.  They  .are:  1)  a 
wireline  MOSS*  system;  and  2)  surface  drop  hammer  or  wireline  downhole  drop  hammer. 


The  wireline  MOSS*  system  is  a  downhole  soil  sampler  that  is  oqiable  of 
recovering  up  to  5-foot  long  soil  samples.  The  sampler  is  lowered  down  the  hollow  opening 
of  the  auger  to  the  lead  auger  and  "latched”  into  place.  The  bottom  of  the  sampler  is  set  in 
place  flush  with  the  cutter  head  and  advances  with  the  rotating  auger.  As  the  rotating  auger 
is  advanced  downward,  the  soil  or  rock  advances  upward  into  the  sampler.  After  the  desired 
interval  has  been  sampled,  the  sampler  is  lifted  back  to  the  surface  via  a  wireline  system. 
The  sampler  may  be  lined  with  stainless  steel/or  brass  liners  (sleeves).  The  sample  will  be 
lined  with  stainless  steel  or  brass  liners  to  isolate  and  maintain  integrity  of  the  samples  when 
chemical  or  physical  testing  is  required.  When  detailed  lithologic  descriptions  are  desired 
and  no  jrfiysical  or  chemical  testing  will  be  required,  a  split-spoon  "dry  core"  (no  sleeves) 
sampler  will  be  used. 
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The  surface  drop  hammer  system  normally  utilizes  an  18-inch  to  24-inch  Imig 
split-spoon  sample  to  collect  soil  samples.  The  augers  are  advanced  to  predetermined 
depths  and  the  center  bit,  attached  to  the  drill  rods,  is  pulled  out  of  the  hole.  The  sampler, 
lined  with  sleeves,  is  attached  to  small  diameter,  flush  threaded  pipe  and  lowered  to  the 
bottom  of  the  hole.  The  140-pound  surface  drop  hammer  mounted  on  the  drilling  rig  at  the 
surface  is  dropped  rq)eatedly,  and  the  sampler  is  driven  approximately  18-inches  into  the 
ground.  Blow  counts  are  measured  every  6-inches  to  determine  the  physical  characteristics 
of  the  material  encountered.  Fifty  blow  counts  is  considered  formation  refusal.  If  SO  blows 
are  counted  for  a  6-inch  interval,  the  sampler  is  removed  and  the  drill  stem  is  advanced 
through  the  material.  A  140-pound  drive  hammer  mounted  above  the  sampler,  but  inside  the 
boring  (downhole  hammer)  may  also  be  used  for  driving  the  sampler  into  the  ground. 

Samplers  can  hold  various  diameter  (2-inch,  2.5-inch,  3-inch)  sleeves  as  well 
as  differait  length  (3-inch  or  6-inch)  sleeves.  The  outside  casing  of  the  sampler  opens  lon¬ 
gitudinally  to  insert/remove  the  sleeves.  After  the  sampler  is  removed  from  the  hole,  liners 
are  separated,  removed  from  the  holder,  and  those  selected  for  analysis  are  capped  with 
Teflon*  tape  and  covered  with  PVC  ca^s.  The  capped  liner  is  then  labeled  and  placed  in  a 
Ziplod*  bag  for  shipping  to  the  laboratory  to  prevent  cross-contamination.  Samples  collected 
for  nonvolatile  chemical  arudysis  will  either  be  left  in  the  liner  and  capped,  or  removed  from 
the  liner  and  placed  in  an  appropriate  container  with  minimal  disturbance.  The  container  will 
be  sealed  with  a  Teflon*-lined  op.  A  small  portion  of  the  sample  will  always  be  collected 
in  labelled  sample  bags  and  retained  for  visual  inspection.  The  lithology  of  the  sample  will 
be  recorded  cm  a  boring  Ic^. 

The  split-spoon  sampler  will  be  decontaminated  by:  1)  washing  in  a  detergoit 
and  potable  water  solution  using  a  brush;  2)  rinsing  with  potable  water;  3)  rinsing  with 
deionized  reagent  water;  4)  rinsing  with  methanol;  and  5)  rinsing  with  cyclohexane.  Clean 
liners  will  then  be  placed  into  the  sampler  in  preparation  for  collecting  the  next  sample. 

After  completion  of  the  boring,  the  sampler  will  be  decontaminated  by  steam-cleaning. 

The  stainless  steel  liners  will  be  prepared  prior  to  use  by  the  following  four- 

step  process: 


Washing  in  a  solution  of  detergent  and  potable  water; 
Rinsing  with  potable  water; 
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•  Rinsing  with  deionized  water;  and 

•  Baking  at  106**C  for  a  minimum  of  eight  hours. 

For  sampling  of  unconsolidated  and  uncemented  sands  or  gravd  dq)osits,  a 
split-spoon  sampler  equipped  with  a  sample  catcher  is  used  to  prevent  sample  loss.  The 
catcher  is  placed  in  the  lower  portion  of  the  sampler.  As  the  sampler  is  pulled  to  the 
sur£ice,  the  catcher  prevents  unconsolidated  or  uncemented  material  from  falling  out  the 
bottom  of  the  sampler.  The  catcher  will  be  decontaminated  in  the  same  manner  used  to 
decontaminate  the  split-spoon  sampler. 

Continuous  Coring 

Continuous  coring  techniques  are  used  to  collect  soil/or  formations  when  using 
the  direct  circulation  mud  rotary,  hollow-stem  auger,  or  sonication  drilling  methods. 
Continuous  coring  using  a  split-spoon  sampler  will  be  used  to  recover  S-foot  long  soil  cores. 
The  sampler  is  lowered  down  the  hollow  opening  of  the  drill  stem  and  latched  into  place. 

The  bottom  of  the  sampler  is  set  in  place  flu^  or  slightly  ahead  of  the  bottom  of  the  bit  and 
advances  as  the  drill  stem  moves  downward.  As  the  drill  stem  is  advanced  downward,  soil 
and/or  rock  are  forced  up  into  the  split-spoon  sampler  is  retrieved  using  a  wireline  or  rod 
system.  The  sampler  may  either  be  lined  with  2.S-inch  diameter  sleeves  (3-  or  6-inch  long 
stainless  steel  or  brass),  or  a  split-spoon  "dry  core”  (no  sleeves)  sampler  may  be  used.  If  a 
rod  system  is  onployed,  the  ^lit-spoon  sample  may  also  be  pushed  ahead  of  the  drill  stem 
to  collect  undisturbed  soil  samples.  If  the  dry  core  sampler  is  used,  samples  to  be  submitted 
for  analysis  will  be  sleeved  at  the  surface  after  sample  selection. 

Continuous  coring  using  a  solid  core  barrel  will  be  used  to  recover  from  S-  to 
2()-foot-long  cores  for  tiie  sonication  drilling  method.  The  sampler  is  lowoed  down  an  open 
borehole  or  down  tiie  hollow  opening  of  the  outer  casing  and  vibrated  into  the  soil.  As  tiie 
core  barrd  is  advanced  downward,  soil  and/or  rock  are  forced  up  into  the  core  barrel.  After 
the  cote  band  has  been  driven  to  the  desired  depth,  the  outer  casing  is  vibrated  down  around 
the  core  band  until  the  bottom  of  the  outer  cadng  is  at  the  same  dq>th  as  the  bottom  of  tite 
outer  casing  is  at  the  same  dq>th  as  the  bottom  of  the  core  barrd.  Cores  are  then  placed  into 
boxes,  labded  to  indicate  boring,  date,  dq>th  intmval,  and  core,  and  stored  in  a  ccne  storage 
area.  In  unconsolidated  formations  (soils),  a  rdainer  is  inserted  into  the  shoe  of  the  core 
barrd  to  prevent  the  loss  of  soil  or  rock  as  the  barrel  is  pulled  to  the  surface. 
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Samples  collected  by  either  ^lit-spoon  or  continuous  coring  techniques  will  be 
logged  by  a  Supovising  Rig  Geologist  (SRG)  using  the  logging  protocol  defined  in  this 
documoit. 

5^.5  Cuttings  and  Groundwater  Disposal 

A  licensed  waste  transportation  company  will  transport  borehole  cuttings, 
drilling  fluids,  and  groundwater  removed  from  the  boreholes  in  accordance  with  the 
Mcaellan  AFB  Soil  and  Debris  Management  Plan  (Radian,  1991).  During  the  drilling 
operations,  the  cuttings  will  be  monitored  for  organic  vapors,  and  contained  in  steel,  plastic- 
lined,  SS-gallon  drums  or  20-cubic-yard  capacity  roll-off  bins.  Bentonite  drilling  fluids  will 
be  collected  in  tanks  located  on  site.  Groundwater  produced  during  the  drilling  will  be 
collected  in  leak-proof  metal  bins  or  tanks,  transported  by  vacuum  truck,  and  discharged  to 
either  the  Industrial  Wastewater  Treatment  Plant  (IWTP)  or  the  Groundwater  Treatment  Plant 
(GWTP)  at  McQellan  AFB.  The  timing  and  transportation  of  groundwater  produced  in 
drilling  activities  will  be  coordinated  with  McClellan  AFB  EM. 

Drill  cuttings  and  cores  wUl  be  monitored  for  organic  vapors  in  the  field  by 
the  contractor’s  personnel  and  documented  on  the  drilling  logs.  The  frequency  of  monitoring 
organic  vapors  dqiends  upon  the  drilling  method  employed.  Organic  vapor  screwing  will  be 
performed  on  all  core  or  other  samples  taken  from  a  boring.  In  borings  drilled  by  air  rotary 
casing  drive,  dual  tube  percussion,  or  hollow-stem  auger,  screening  readings  will  be  takra  at 
the  boring  whenever  drill  string  joints  are  broken  to  add  new  lengths.  Cuttings  from  hollow- 
stem  auger,  air  rotary  casing  drive,  dual  percussion,  or  bucket  auger  methods  will  be 
screened  at  sqtproximately  every  S  feet.  The  cuttings  will  be  preliminarily  characterized  by 
mcmitoiing  for  organic  vapors  emissions  with  a  photoionizatimi  detector  (PID)  or  flame 
ionization  detector  (FID),  and,  if  required,  species-specific  Draegei*  detector  tubes.  Proper 
management  and  diqrosal  of  cuttings  will  be  detnmined  after  subsequoit  sampling  and 
analysis  of  cuttings  conducted  in  accordance  with  the  McClellan  AFB  Soil  and  Dd>ris 
Management  Plan. 

Drilling  mud  will  be  collected  in  water-tight,  large  c^»city  tanks  at  die  drill 
site.  All  cuttings,  soil,  debris,  waste,  or  drilling  mud  generated  during  drilling  activities  will 
be  characterized  and  managed  in  accordance  with  the  McClellan  AFB  Soil  and  Debris 
Management  Plan.  Any  variation  in  the  handling  and  marugement  of  materials  generated  in 
drilling  activities  must  be  aqiproved  in  writing  by  McClellan  AFB  EM. 
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5^.6  Recturdke^ing 

The  SRG  will  work  under  the  direct  supervisi<Mi  of  a  California  Roistered 
Geologist,  although  the  California  Registered  Geologist  may  not  be  in  the  field  continuously. 

The  SRG  shall  be  responsible  to  ensure  that  all  recordkeq)ing  associated  with 
the  drilling  activities  is  completed.  Examples  of  forms  to  be  used  during  drilling  prcgects  are 
illustrated  in  Figures  5-3  through  5-9.  The  following  forms  shall  be  completed: 

•  Log  of  Drilling  Operations; 

•  Well  Completion  Log; 

•  Time  and  Materials  L(^; 

•  Daily  Field  Report  including  equipment  maintenance; 

•  Well  Development  Log; 

•  niotoimiization/Flame  Ionization  Detector  Screening  Data  Sheet;  and 

•  Direct  Reading  Indicator  Tubes  Field  Data  Sheet. 

In  addition  to  completing  these  forms,  the  SRG  will  be  re^nsible  for  keq>ing  a  daily  log  of 
events  and  observations  in  a  field  notebook.  Contractors  may  use  different  forms;  however, 
equivalent  information  must  be  recorded. 

The  Log  of  Drilling  Operations  will  include  (tescriptions  of  all  subsurface 
materials  encountered  ^iriiile  drilling.  All  siU}surfBce  materials  shall  be  classified  and  logged 
in  accordance  with  Unified  Sdl  Classification  (USQ  System  and  Wentworth  Scale.  The 
lithology  shall  be  recorded  in  the  field  log  in  the  following  order: 

1)  Predcnninant  lithdogic  type  with  major  modifiers  (i.e.,  gravelly  sand, 
silty  sand,  clayey  silt,  silty  clay); 


2)  Grain  size  (based  on  the  size  scale  adopted  by  Wentworth); 
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Figure  5-5.  Time  and  Materials  Log 
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Figure  S-7.  Well  Development  Log 
(continued) 
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Figure  5-9.  Diraet  Reading  Indicator  Tubes  Field  Data  Sheet 
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3)  Minor  modifia<s)  (i.e.,  some  silt,  trace  clay,  etc.); 

4)  Color  (based  on  Munsell  Soil  Color  Chart); 

5)  Relative  moisture  content  (i.e.,  dry,  damp,  moist,  wet,  saturated);  and 

6)  Other  descriptive  terminology  as  appropriate,  such  as,  but  not  limited 

to: 

a)  Relative  density  or  consistency; 

b)  Observed  bedding; 

c)  Visual  evidence  of  contamination; 

d)  Distinctive  mineralogy  (i.e.,  micaceous);  and 

e)  Sorting  or  grading. 

In  addition  to  continuously  logging  the  encountered  subsurface  materials,  perti> 
nent  information  regarding  drilling  operations  will  also  be  recorded  on  the  log  form.  Such 
entries  may  document  drilling  times,  rig  "down”  dme,  problems  with  drilling  medmds,  etc. 
Because  many  of  the  bordmles  will  be  drilled  to  construct  monitoring  wells,  the  occurrence 
and  quantity  of  groundwater  encountered  while  drilling  will  be  documented.  Dqrending 
upon  the  goals  of  the  investigation,  lithologic  samples  may  be  collected  at  a  minimum  of 
every  5  feet  and  stored  in  labeled  sample  bags.  Samples  collected  in  this  manner  are  intended 
for  gmeral  lithologic  information  only  and  will  be  required  to  be  rq>resentative  of  die  drilled 
interval.  Samples  of  materials  that  will  be  srnit  to  laboratories  for  physical  or  chemical 
parameter  nwasurements  will  be  contained  in  ai^nopriate  glass  containers  or  sleeves. 

When  collecting  samples  during  mud-rotary  drilling,  uphole  velocities  of  the 
drilling  mud  will  be  determined  to  ensure  that  samples  are  obtained  from  desired  dqiths. 

One  of  two  methods  will  be  used  to  determine  the  uphole  velocities.  Real-time 
measurements  will  be  made  if  possible.  After  each  drill  pipe  connection,  the  drilling  mud 
will  be  circulated  until  air  that  was  entrained  in  the  driU  pipe  from  making  the  connection 
tiavds  through  the  drill  pipe,  into  the  botdiole,  and  back  to  the  surface.  The  travd  time 
will  be  recorded  and  used  to  determine  when  to  collect  the  sample  for  a  desired  dqrth. 

The  second  method  that  may  be  used  is  to  determined  ujrfiole  velodties  based 
on  bordiole  diameter,  drill  inpe  diametm,  and  pump  ouqnit.  A  nomogram  to  determine 
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i^hole  vdodties  using  this  information  is  presented  in  Groundwater  and  Wells.  Fletcher  G. 
DiiscoU,  Ph.D.,  p.  387,  1986. 

The  termination  depth  (TD)  for  a  monitoring  well  shall  be  determined  by  the 
SRG  after  ocmsultadcm  and  concurrence  of  the  contractor’s  roistered  geologist  or 
hydrogeologist,  the  FC,  and  the  McQellan  AFB  EM  Engineer.  Identification  of  a  fiivorable 
screen  interval  in  the  planned  dq>th  range  of  the  well  will  be  the  primary  factor  for  selecting 
TD.  Favorable  conditions  for  a  screen  intoval  selection  include: 

•  Groundwater  contained  in  a  monitoring  zone  of  interest  for  water  levd 
measurements  or  watra*  quality  samples; 

•  Sufficient  permeability  to  provide  discharge  needed  for  water  quality 
sampling  or  aquifer  testing;  and 

•  Adequate  penetration  inu>  the  saturated  zone  (wells  to  be  screened  in 
the  uppermost  groundwater  zone  will  be  drilled  to  a  d^th  to  allow  10 
to  IS  feet  of  screen  below  the  water  table  and  at  least  5  feet  above  the 
water  table). 

Should  there  be  any  questions  r^arding  selection  of  a  screen  interval,  the  SRG 
will  confer  with  the  FC  or  Project  Director  (PD)  prior  to  instructing  the  driller  to  terminate  a 
borehole.  If  possible,  the  FC  should  be  present  as  each  well  sqxproaches  TD.  A  sample  of 
the  formation  material  present  in  the  proposed  screen  interval  shall  be  recovered  and  retained 
by  the  SRG. 

5J.7  Staff  Responsibilities 

Two  geologist*  and  two  field  technicians  will  be  required  during  scmication 
drilling  to  assure  that  boidioles  are  logged  consistently  and  accurately  and  that  sample 
int^rity  is  maintained.  A  suporvising  geologist  and  one  technician  are  generally  assigned  for 
other  drilling  methods. 
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Supenidiig  Rig  Geologist  (SRG) 

•  Supervises  drilling,  sampling,  and  well  installation  or  bordiole 
alxuidonment  activities. 

•  Prrint  of  ccMitact  for  all  drilling  and  sampling  activities  between  the 
contractor  and  the  drills. 

•  On-site  health  and  safety  officer  when  the  project  Health  and  Saf(^ 
Officer  is  no  present. 

•  Screens  soil  samples  with  PID. 

•  Inspects  samples  for  physical  evidoice  of  contamination. 

•  Determines  percent  recovery  of  the  cored  intorval. 

•  Makes  decisions  r^arding  sample  selection  for  analyses  based  on 
lithology,  PID  measuremmts,  and  visual  inspection. 

•  Keq>s  daily  log  of  operations  in  field  notdxwk,  complete  daily  fidd 
repcvts,  time  and  mataials  log,  and  soil  sample  PD  reading  data  sheet. 

Aasistairt  Rig  Geologist  (ARG) 

•  Describes  soil  cotes. 

•  Records  other  pertinent  information  on  drilling  log  form  (e.g.,  PID 
readings,  discoloration,  odor,  and  waste  observed). 

•  Records  intervals  from  which  samples  were  taken  for  analysis, 
including  sml  gas  analyses. 

•  Prepares  field  notes  and  well  logs  for  entry  into  geologic  database. 


Records  percent  recovoy  of  the  core. 
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•  Records  methods,  measurements,  and  materials  used  in  borehole 
abandonment. 

•  Labels  core  boxes  and  places  core  into  boxes. 

•  Assists  SRG  in  making  field  decisions  regarding  drilling,  sampling,  etc. 
Field  Technician  #1 

•  Cover  sleeves  with  Teflon*  and  plastic  caps. 

•  Completes  Soil  Sample  Data  Sheets. 

•  Places  sample  labels  on  sample  container  that  will  be  submitted  for 
analyses. 

•  Assists  SRG/ARG  in  performing  downhole  soil  gas  sampling. 

•  Completes  Soil  Gas  Sample  Data  Sheets. 

•  Assists  in  handling  and  break-down  core  barrel  following  removal  from 
the  borehole. 

•  Assists  in  packaging  of  samples  for  laboratory  shipment. 

FIdd  Technician  #2 


•  Performs  health  and  safety  monitoring  measurements  in  the  immediate 
worit  zone  and  at  the  top  of  the  drill  pipe  following  each  "core  run" 
using  a  PID. 

•  Complies  health  and  safety  PID  Screening  and  Directed  Reading 
Indicator  Tube  data  sheets. 


Extracts  core  from  sleeves. 
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•  Deoontanunates  stainless  steel  sleeves  and  sampling  tools  (e.g.,  core 
sampler). 

•  Decontantinates  other  miscellaneous  sampling  equipment. 

•  Assists  in  handling  and  break-down  of  core  barrel  following  removal 
from  the  borehole. 

•  Assists  in  packaging  of  samples  for  laboratory  shipment. 

F<w  drilling  methods  other  than  sonication,  the  geologist  performs  all  SRG  and 
ARG  duties,  and  the  technician  performs  all  technician  duties. 

5,2.8  Bordiole  Abandonment 

At  the  completion  of  each  borehole  that  is  not  developed  into  a  monitoring 
well,  the  borehole  will  be  grouted  to  the  surface  by  pumping  a  neat  cement  mixture  of  Type- 
1  Portland  cement  consisting  of  4  pounds  of  powdered  nonbeneficiated  bentonite,  8  gallons  of 
water,  and  one  96-pound  sack  of  cement.  Bentonite  will  be  thoroughly  mixed  with  water 
producing  a  "lump  free"  mixture  prior  to  adding  cement.  The  grout  will  be  mixed  using  a 
mechanical  mixer.  The  final  grout  nuxture  should  weigh  ^roximately  13  to  14  pounds/ 
gallon.  The  density  of  the  grout  will  be  measured  using  a  mud  scale.  In  20-foot  borings, 
the  entire  drill  string  will  be  pulled  fiom  the  borehole,  and  a  tremie  pipe  with  a  maximum 
outside  diameter  of  2-inches  will  be  lowoed  to  the  bottom  of  the  boring.  As  the  grout  is 
pumped,  the  tremie  will  be  positioned  such  that  it  is  below  the  top  of  the  grout  in  the  boring. 
Mfith  the  exception  of  borings  drilled  by  scmication,  all  borings  greater  than  20  feet  will  be 
grouted  through  tiie  tremie  inpe  placed  inside  the  drill  pipe.  The  bottom  of  the  tranie  pipe 
will  always  be  below  tiie  calculated  grout  level  to  prevent  bridging  of  grout  within  the  drill 
stem.  Where  sonication  is  used,  tiie  drill  stem  or  overdrive  casing  will  be  used  as  the 
"tremie."  As  the  drill  stem  is  pulled,  it  will  be  vibrated  to  ensure  time  is  no  bridging  of 
grout  inside  the  drill  stem.  The  bottom  of  the  drill  pipe  will  always  be  positioned  below  the 
top  of  the  grout  seal  to  prevent  possible  "caving"  from  overlying  formaticm.  The  volume  of 
grout  required  to  seal  a  borehole  will  be  calculated  using  the  following  formula  and  recorded 
on  the  SRG’s  field  log: 
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V  -  (3.14)  •  (r)*  •  (L)  •  (7.48  gaUons/fl?) 

V  a  Volume  of  borehole  in  galltms; 

r  -  Inside  radius  of  borehole  in  feet;  and 
L  s  Total  dq>th  of  borehole  to  be  grouted  in  feet. 

5.3  WeU  Installation 

Monitoring  well  installation  procedures  documentation,  and  construction 
materials  are  described  below. 

5.3.1  WeU  Installation  and  Compl^on 

AU  groundwater  monitoring  wells  and  piezometers  will  be  constructed  in  a 
similar  manner,  r^ardless  of  the  drilling  method  used.  The  following  materials  will  be 
used: 


•  Screen-Johnson  Type  304  stainless  steel,  wire-wrapped,  10-foot  or  20- 
foot  lengths,  4-inch  insitte  diameter  (2-inch  inside  diameter  for 
piezometers)  0.020-  to  0.010-inch  slot  sizes.  Stainless  steel  centralizers 
wiU  be  set  at  the  top  and  bottom  portions  of  the  screen. 

•  Casing-Jc4ms(m  Schedule  5,  Type  304  stainless  steel,  flush-threaded, 
10-foot  or  20-foot  lengths,  4.026-inch  inside  diameter  at  coupling. 
Stainless  steel  casing  will  be  used  between  the  scremi  and  the  highest 
antidpated  groundwater  level.  Stainless  sted  caang  centralizers  will  be 
set  at  the  bottom  and  top  of  the  screen  interval  at  evoy  40-foot  length 
of  casing  above  the  top  of  the  screen  interval. 

•  Casing-Johnson  Schedule  40  PVC,  flush-threaded,  10-foot  lengths, 
4.026-indi  inside  diameter  will  be  used  from  the  water  table  to  the 
ground  surfiux  in  wells  less  than  190  feet  deq).  Low  carbon  steel 
casing  wiU  be  used  in  wells  greater  than  190  feet  deq).  For  aU 
piezometera,  2-inch  inside  diameter  low  carbon  sted  casing  wiU  be 
instaUed  from  the  top  of  screoi  intoi^  to  the  surface.  Stainless  sted 
casing  centralizera  will  be  set  at  every  40  feet  from  the  preceding 
centralizer  in  all  wells  and  piezometers. 
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•  Sand  Pack-Monterey  sand,  8x16  mesh  or  Lonestar,  Numba  1C  for 
0.010-inch  slotted  screoi  and  Lonestar,  Number  3  for  0.020'inch 
slotted  screen. 

•  Sand  Bridge-Monterey  sand,  30  mesh. 

•  Bentonite  Seal-Pelletized,  nonbeneficiated  sodium  bentonite  or 
bentonite  chips. 

•  Sanitary  Seal-Neat  mixture  of  Type  I  Portland  cement  with 
approximately  4  pounds  of  powdered  nonbeneficiated  bentonite  and  8 
gallons  of  water  per  94-pound  sack  of  cement. 

•  Security  Casing— Eight-inch  diameter  by  S-foot  long  steel  casing  with 
locking  lid. 

•  Waterproof  Utility  Box-Will  be  used  to  protect  wellhead  for  "flush” 
completions  only. 


Sieve  analyses  are  performed  in  order  to  select  the  sy>propriate  filter  pack  and 
screen  slot  size  for  extraction  well  construction.  The  sieve  analyses  are  performed  by 
collecting  a  sample  of  the  formation  material  and  passing  it  through  a  series  of  sieves  of 
progressively  smaller  size.  ITie  cumulative  weight  of  particles  retained  by  each  sieve  is  then 
plotted  as  a  percent  of  the  total  sample  weight  against  grain  size  to  select  the  iq>propriate  well 
ccmstniction  materials.  A  thorough  discussion  of  the  sieving  procedure  is  presmted  in 
Groundwater  and  W?lls  (Driscoll,  1986).  Although  a  sieve  analysis  of  grain  size  distribution 
is  desirable  in  construction  of  a  groundwater  production  well;  it  is  not  practical  or  cost- 
effective  to  conduct  sieve  analyses  during  drilling  to  optimize  the  design  of  each  monitoring 
well.  Although  it  is  anticipated  that  most  monitoring  wells  to  be  constructed  at  McClellan 
AFB  will  function  satisfiu:torily  with  0.02-inch  screen  slots,  0.01-inch  slot  screens  may  be 
selected  in  the  field  when  completions  are  required  in  finer-grained  monitoring  zones 
penetrated  in  areas  or  dq>ths  not  previously  investigated.  Screen  slot  sizes  of  0.01  to  0.02 
inch  will  be  available  for  construction  to  ensure  a  sediment-free,  rq>resentative  groundwater 
sample  for  monitoring.  Slotted  screen  selection  will  be  made  in  the  field  on  the  basis  of 
samples  collected  during  drilling. 
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The  preferred  slot  width  of  0.02  inches  for  factory-prepared  perforated  casing 
(screen)  was  selected  on  the  basis  of  1984  Stage  2-1  sieve  analysis  and  the  satisfactory 
performance  record  of  monitoring  wells  with  screens  of  that  slot  width.  Sieve  analyses  v/en 
performed  on  samples  from  29  reconnaissance  borings  completed  on  and  adjacent  to 
McClellan  AFB  in  1984.  Analyses  of  the  grain  size  distribution  in  those  samples  indicated 
that  a  slot  of  0.02  inches  would  pass  ten  percent  or  less  of  the  grains  in  the  water-bearing 
zone  in  which  the  screens  were  installed.  The  monitoring  wells  with  0.02-inch  sl<Mted 
screois,  which  have  beoi  periodically  purged  and  sampled,  discharge  water  at  adequate 
pumping  rates  without  producing  measurable  amounts  of  sand  or  silt.  Screens  with  a  slot 
size  of  0.01  inches  may  be  used  in  wells  constructed  in  finer  grained  deposits. 

Prior  to  placement  of  the  screoi  and  casing,  the  borehole  dq)th  is  verified  with 
a  stainless  steel-weighted  surveyors’  tape.  The  surveyors’  t^  must  be  free  of  dd)ris, 
grease,  tape  and  any  artificial  chemical  compound.  The  screen  and  casing  are  emplaced 
through  the  hollow  portion  of  the  augers  (HSA  rig)  or  into  the  mud-filled  bordiole  (direct 
rotary  rig)  or  inside  the  drive  casing  (air  rotary  casing  drive  rigs).  The  casing  and  screen  is 
suspended  in  the  boring  to  prevent  bending  of  the  casing  under  its  own  weight,  until  the 
boring  is  sufficioitly  filled  to  support  the  casing’s  weight.  Stainless  steel  centralizes  are 
positioned  at  the  top  and  bottom  of  the  screen  and  at  40-foot  intervals  on  the  well  casing  up 
to  ground  surface.  Stainless  steel  casing  is  used  to  the  highest  anticipated  water  table  eleva¬ 
tion.  The  highest  anticipated  wate-levd  elevation  is  estimated  for  each  monitoring  well 
from:  1)  the  dq>th  of  the  saturated  stratum  first  encountered  during  drilling;  2)  the  observed 
decrease  in  the  r^onal  water  table  elevation  of  sq^roximately  1  to  2  feet  per  year;  and  3) 
seasonal  fluctuations  in  water  levels  of  2q>proximately  1  to  5  feet  from  March  (highest  meas¬ 
ured  annual  levels)  to  Sq)tember-November  (lowest  measured  annual  levels).  Polyvinyl 
chloride  casing  is  used  above  the  stainless  steel  casing  in  wells  screened  at  depths  equal  to  or 
less  than  190  feet  In  wells  completed  at  depths  greater  than  190  feet,  low  carbon  sted 
casing  is  used  in  the  vadose  zone  because  of  the  greater  weight  bearing  ciq)ability  of  the  sted 
threads.  Low  carbon  sted  is  used  above  the  stainless  steel  screen  up  to  ground  surface  for 
all  piezometn  wells.  All  screois  and  casing  are  flush-joint  threaded. 

The  sand  pack  is  then  placed  around  the  screen  through  a  tremie  pipe  to  a 
hdght  ranging  from  1  to  2  fed  above  the  top  of  the  screen.  The  well  is  thoi  surged  to  settle 
the  sand  and  the  hdght  of  sand  adjusted  to  be  at  least  1  (no  more  than  1  foot  for 
piezometers)  and  not  more  than  2  fed  above  the  top  of  the  screen.  The  drill  string  (HSA 
rig)  or  drive  casing  (air  rotary  or  air  percussion  rig)  will  slowly  be  withdrawn  and  recovered 
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as  the  sand  pack  is  installed.  The  drill  string  or  drive  casing  will  not  be  withdrawn  above 
the  levd  of  the  sand  pack  during  installation.  As  the  sand  pack  is  bdng  installed,  a  stainless 
steel-weighted  surveyon’  tape  is  used  to  sound  the  top  of  the  filter  pack.  A  1-  to  3-foot  sand 
bridge  is  thoi  added  through  the  tremie  pipe. 

After  the  filter  pack  and  sand  bridge  have  been  placed  to  support  the  screen 
and  casing,  the  well  will  be  checked  for  proper  alignment  by  passing  a  length  of  PVC  pipe 
(measuring  3.75  x  10  feet)  through  the  casing  to  the  bottom  of  the  well.  In  the  event  that  die 
PVC  pipe  length  "binds"  or  resists  downward  or  upward  movement  in  the  casing,  stqis  will 
be  taken  to  align  the  casing.  Any  misaligned  casing  will  be  straightened  or  replaced.  Casing 
alignment  procedures  must  allow  free  movement  of  the  PVC  pipe  length  or  the  well  must  be 
abandoned  and  reconstructed.  After  determining  that  the  casing  is  properly  aligned,  the  drill 
rig  hoist  or  sand  line  is  used  to  keep  upward  tension  on  the  casing  while  the  bentonite  seal 
and  grout  are  ^iplied.  This  prevents  casing  movement  and  minimizes  the  potential  for  the 
vcasing  to  bend  or  become  misaligned. 

After  checking  the  casing  alignment,  a  3-  to  S-foot  bratonite  seal  is 
constructed  using  the  tremie  pipe.  The  bentonite  seal  consists  of  hydrated  bentonite  pellets; 
however,  a  bentonite  "slurry"  should  be  utilized  when:  1)  the  screen  interval  is  at  a  dq>th 
that  will  not  allow  the  pellets  to  reach  the  top  of  the  sand  bridge  before  complete  hydration 
has  occurred;  and  2)  when  bentonite  pellets  will  not  sufficiently  screen  thick  sand  intervals. 
The  bentonite  "slurry"  consists  of  Monterey  1C  sand,  Benseal*,  bentonite  chips,  and  water. 
The  "slurry  will  be  thoroughly  mixed  in  a  ratio  of:  1  bag  of  1C  sand/20  pounds  of 
B«nseal*/5  pounds  of  bentonite  chips/sufficient  water  to  produce  a  viscous  "slurry."  The 
"slurry"  is  added  through  the  tremie  pipe,  and  the  tremie  pipe  is  always  no  less  thm  1  foot 
from  ddiCT  the  top  of  the  sand  bridge  or  bratonite  slurry.  The  quantities  of  sand  and 
bentonite  introduced  to  the  well  are  measured  and  compared  to  a  calculated  estimate  of  the 
materials  required  based  on  well/borehole  dimensions. 

After  sounding  the  top  of  the  sand  bridge  and  bentonite  seal,  a  grout  or 
cement-bentonite  sanitary  seal  is  pumped  into  the  annulus  between  the  well  casing  and  outa 
casing.  The  grout  is  pumped  into  the  annulus  from  the  tremie  line  located  and  initially 
placed  7  to  10  feet  above  the  bentonite  seal.  Only  nonbeneficiated  bentonite  is  used  in  the 
cement-bentcHiite  grout  mixtures.  The  cemoit,  bentonite,  and  water  will  be  mixed  in  the 
specified  ratios  to  obtain  a  smooth,  thick,  pumpable  grout  mixture  that  will  provide  an 
effective  seal  and  prevent  excessive  grout  loss  to  the  formation.  The  drill  stem  or  drive 
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casing  is  gradually  pulled  tq>  and  recovered  as  the  level  of  grout  rises  in  the  bordiole.  No 
more  than  20  feet  of  drill  stem  or  drive  casing  should  be  removed  in  any  one  recovery. 

Grout  should  be  emplaced  in  the  well  in  one  continuous  operation  except  when 
an  interval  of  the  formatitm  absorbs  l.S  to  2  times  the  normal  calculated  volume  of  grout. 
Grouting  procedures  should  then  cease  for  the  day  to  allow  time  for  the  grout  to  set  up. 
Grouting  should  proceed  the  next  working  day  using  the  method  described  above.  Figure 
S-10  shows  generalized  well  construction  diagram  for  wells  in  which  the  weight  of  screoi 
and  casing  does  not  exceed  the  weight  bearing  strength  of  PVC  threads. 

The  wellheads  for  monitoring  wells  will  be  completed  aboveground  or  as  flush 
completions  as  shown  in  Figures  S-11  and  5-12,  respectively.  Monitoring  wells  completed 
aboveground  will  have  a  8-inch  diameter  locking  steel  casing  installed  around  the  well 
casing.  Aboveground  completions  may  be  appn^riate  in  locations  at  which  wells  have  been 
constructed  in  topographically  low  or  poorly  drained  areas  and  entry  of  runoff  into  the 
weUhead  is  possible.  For  aboveground  completions,  the  protective  steel  casing  is  set  in  a 
2-foot-square  cement  pedestal.  Four  3-inch-diameter  steel  protective  posts  are  positioned 
around  those  wells  wh^  such  protection  is  considered  necessary. 

The  casing  for  all  flush-completed  wells  is  set  several  inches  below  grade. 

Each  wellhead  is  enclosed  within  a  steel  "valve”  box  equipped  with  a  threaded  lid.  Each 
valve  box  contains  a  water-tight  seal  between  the  box  and  the  lid  that  prevents  surfoce  wator 
from  altering  the  well.  The  valve  boxes  are  set  slightly  above  the  surrounding  ground 
surface,  so  that  surface  water  flows  away  from  the  wellhead. 

The  well  number  is  stamped  on  the  lid  of  the  steel  protective  casing.  All  wells 
are  secured  with  identically  keyed  padlocks;  keys  are  provided  to  McClellan  AFB  EM.  The 
top  north  side  of  the  wdl  casing  is  permanoitly  notched  during  well  completion  to  indicate  a 
reference  point  from  which  all  future  water  level  measurements  will  be  made.  The  location 
of  the  notch  will  be  noted  on  the  well  completion  form.  Water-level  measurements  and 
surveying  will  be  made  from  the  bottom  of  the  notch. 

Surveying 

At  the  completion  of  drilling  operations,  a  licensed  land  surveyor  determines 
the  vertical  and  horizontal  position  of  the  reference  point.  The  elevation  of  each  wellhead 
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WELL  I  D.  PLATE 
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WASHED.  BAGGED. 
LONESTAR  OR  MONTEREY  SAND 
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8X 16,  WASHED,  BAGGED. 
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OUTSIDE  DIAMETER:  4.625  INCHES 
INSIDE  DIAMETER;  4.0  INCHES 
SCREEN  SLOT  SIZE;  0.01  OR  0.02  INCH 


Figure  5*10.  Schematic  Well  Construction  Diagram  for  Groundwater  Monitoring  Wells 
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Figure  5-11.  Aboveground  Completion  for  Monitoring  Weils 
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Figure  5-12.  Surface  Completion  for  Monitoring  Welis 
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and  the  ground  surfiux  is  determined  to  an  accuracy  of  ±0.01  foot.  Horizontal  control  is 
provided  to  ±1.0  foot. 

5.3.2  Monitoriiig  Well  Development 

All  groundwater  monitoring  wells  are  developed  to  remove  any  fine-grained 
sediment  from  the  screen  and  remove  fluids  introduced  into  the  formations  during  drilling. 
Development  procedures  consist  of  bailing,  surging,  and  pumping,  and  are  accomplished 
under  the  supervision  of  the  SRG  or  qualified  field  technician.  During  pumping  of  the  well, 
drawdown  data  are  obtained  to  determine  specific  capacity  and  estimate  transmissivity  and 
hydraulic  conductivity. 

Prior  to  development  of  each  well,  all  downhole  equipment  (i.e.,  bailos, 
electric  submersible  pump,  submersible  pump  cable,  drift  indicator,  bailers,  surge  block, 
water  level  indicator,  and  development  rig  cable)  is  treated  with  Liqui-Nox*  or  equivalent 
laboratory-grade  detergent  and  thoroughly  steam  cleaned  to  prevent  cross-contamination 
betweoi  monitoring  wells.  The  total  well  dqpth  and  depth  to  the  water  level  are  measured 
and  recorded.  The  plumbness  (straightness)  of  each  monitoring  well  is  determined  using  a 
Christensen  well  casing  drift  measurement  device.  Measurements  are  taken  three  times  if  the 
well  is  less  than  150  feet  bdow  ground  surface  (BGS),  or  every  50  feet  if  the  well  is  more 
than  150  feet  BGS.  Each  well  casing  must  meet  a  vertical  declination  criterion  of  3  degrees. 

Initially,  each  well  is  bailed  with  a  sand-pump  bailer  to  remove  sedimoit  that 
may  have  accumulated  inside  the  screen  as  a  result  of  formation  disturbance  during  drilling 
or  from  surging  after  placement  of  the  sand  during  w  1  construction.  Continued  bailing  is 
accomplished  utilimg  a  minimum  10-foot  long,  3-inch  diameter,  stainless  steel,  dart  valve 
bailo*  with  a  csqncity  of  3.7  gallons.  Bailing  continues  until  the  amount  of  sediment  recove¬ 
red  from  the  well  decreases  to  less  than  an  estimated  fluid  ounce  of  sedimrat  in  one  bailo’ 
load.  The  groundwater  pH,  conductivity,  and  temperature  are  measured  and  recorded  during 
this  process. 


After  bailing,  each  well  is  surged  with  a  close-fitting,  vented,  surge  block.  As 
a  surge  block  is  moved  up  and  down  inside  the  well  casing,  it  forces  wato^  back  and  forth 
across  the  screen  openings  to  break  down  bridging  of  fine-grained  material  in  the  sand  pack 
and  adjacent  formation.  Surging  is  accomplished  by  lowering  and  rrqndly  raising  the  surge 
block  and  occurs  for  no  less  than  30  minutes.  After  surging  for  several  minutes,  iht  material 
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brought  into  the  well  is  removed  by  additional  bailing.  The  bailing  and  surging  procedure  is 
repeated  until  die  amount  of  sedimrat  entering  the  well  decreases  to  a  level  deemed 
accqitable  to  the  SRG. 

Following  bailing  and  surging,  each  well  is  pumped  with  an  electric 
submersible  pump.  A  1/3  horsqmwer  (HP)  {Himp,  a  2.S  HP  pump,  or  a  S  HP  pump  is  used 
for  pumping.  Selection  of  the  pump  horsqmwer  dqiends  upm  well  yield  that  is  anticipated 
from  the  estimated  permeability  of  dqiosits  adjacmit  to  the  screened  interval  of  the  wdl. 

WeUs  are  pumped  at  discharge  rates  ranging  from  ^proximately  2  to  20  gallons  per  minute. 
Actual  pumping  duration  and  discharge  is  controlled  by  the  yield  of  each  well  and  the 
amount  of  development  required.  All  wells  are  pumped  until  pH,  conductivity,  and 
temperature  parameters  have  stabilized  and  the  well  is  free  of  sediment  as  determined  by 
visual  inspection  by  the  SRG.  Two  successive  readings  of  pH,  conductivity,  and  temperature 
will  not  vary  by  more  than  ±0.1  pH  unit,  ±0.S'’C,  and  ±10  micromhos,  respectively,  for 
the  parameters  to  be  considered  stabilized. 

5.4  Aquifer  Test  Methods 

Properly  plaimed  and  carefully  conducted  aquifer  tests  provide  data  used  to 
determine  hydraulic  characteristics  of  an  aquifer  and  a  well.  Pumping  tests  and  slug  tests  are 
the  two  types  of  aquifer  tests  performed  at  McQellan  AFB.  A  pumping  test  consists  of 
pumping  a  well  at  a  known  rate  and  recording  the  drawdown  in  the  pumping  well  and,  if 
available,  nearby  observation  wells  at  specific  times.  Recovery  of  the  watm*  levels  in  the 
pumped  well  and  observation  well  are  also  recorded.  A  slug  test  is  performed  by  manually 
removing  or  adding  a  known  volume  of  water  from  a  well  and  monitoring  the  water-levd 
response.  Slug  tests  are  amnopriate  for  wells  yielding  such  low  volumes  that  pumping  witii 
a  submersible  pump  cannot  be  sustained. 

Aquifer  parameters  may  be  determined  by  performing  single-well  and 
multiple-wdl  aquifo’  tests.  In  single-wdl  tests,  water-level  data  from  one  well  are  used  to 
calculate  aquifer  parameters.  These  tests  are  conducted  in  areas  where  there  are  no  dhm’ 
wells  screened  in  the  same  zone  and  located  nearby.  Single-well  aquifer  tests  include  both 
pumping  tests  and  slug  tests.  Multiple-well  aquifer  tests  are  conducted  by  pumping  one  well, 
and  monitoring  water  levels  in  observation  wells  screened  in  the  same  zone  and  in  other 
observation  wells  screened  in  zones  above  and  below  the  pumped  zone.  Multiple-well  tests 
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test  a  larger  portion  of  the  aquifer  than  do  single-well  tests  and  thus  yield  more 
rq>resaitative  aquifo'  parameters. 

5.4.1  Pumping  Test  Procedures 

Prior  to  the  actual  pumping  test,  the  following  factors  are  addressed  on  a  task- 

specific  basis: 

•  Pumping  test  well  configuration  ~  In  multiple-well  pumping  tests,  die 
well  grouping  distances  and  directions  of  the  observation  wells  from  the 
pumping  well  are  specified  based  upon  well  construction  and 
groundwater  flow  information. 

•  Pumping  discharge  point  ~  should  be  far  enough  away  not  to  interfere 
with  pumping  test.  Discharge  of  water  will  be  coordinated  with 
McClellan  AFB  EM.  The  water  will  dther  be  collected  into  a  vacuum 
truck  and  discharged  at  the  Groundwatm-  Treatment  Plant  or  into  the 
Industrial  Wastewater  Line.  Selection  of  the  discharge  point  will  be 
based  upon  the  presence  of  contaminants  in  the  groundwato’  and  the 
acceptance  criteria  established  for  each  facility. 

•  Ambient  water-level  monitoring  ~  a  period  of  ambient  or  background 
water-level  collecticm  performed  to  assess  the  magnitude  and  timing  of 
water-level  fluctuaticms  due  to  natural  and  artificial  phenomena 
(rainM,  barometric  pressure). 

•  Pumping  rate  optimizatitm  testing  -  preliminary  experimentation  with 
equ4>ment  and  personnel  to  determine  the  maximum  anticipated 
drawdown,  optimum  sustained  pumping  rate,  and  the  best  method  to 
measure  yield. 

Proper  planning  and  osperimentation  with  the  equipment  and  personnel  during 
preliminary  testing  reduces  the  probability  of  mors  occurring  during  tiie  actual  pumping  test 
In  order  to  allow  the  aquifer  to  return  to  pretest  conditions  following  preliminary  testing,  24 
to  72  hours  ate  allowed  for  recovery,  dqiending  on  type  of  aquifer. 
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The  measuranents  taken  during  the  actual  pumping  test  are  recorded  on 
Aquifer  Testing  Fidd  Sheets  (Figure  5-13).  These  include  static  water  levels  at  various 
intervals  during  the  pumping  period,  and  water  levels  after  the  pump  is  stof^ied.  Since 
measuring  the  dq>th  to  water  in  the  wells  is  an  integral  part  of  a  pumping  test,  water  levels 
are  measured  as  accuratdy  as  possible  many  times  during  the  course  of  the  test.  Pressure 
transducers  and  data  loggers  are  used  to  measure  and  record  water  levels.  Data  are  reviewed 
during  the  test  to  check  if  transducers  are  functioning  and  to  detmmine  that  the  pumping  rate 
is  adequate  to  provide  data  needed  for  analysis.  Flow  rate  meters  are  used  to  determine 
discharge  rate.  The  accuracy  and  precision  of  hydrologic  measurements  is  discussed  in 
Section  4.7.  In  addition,  manual  water-level  meters  are  used  to  confirm  automated  water- 
level  measurements.  During  the  first  one  or  two  hours  of  the  test,  readings  are  taken  at  brief 
time  intervals,  since  water  levels  usually  drop  riq)idly  immediately  af^  pumping  b^ins.  As 
pumping  continues,  the  time  between  readings  will  gradually  be  increased.  The  test  is 
omtinued  for  a  minimum  of  4  hours;  however,  the  duration  of  the  pumping  portion  of  the 
test  must  meet  the  objective  of  the  test  set  forth  in  the  specific  SAP. 

All  equipment  to  be  placed  into  the  wells  is  decontaminated  according  to 
procedures  detailed  in  Section  5.6.2.  When  placing  the  transducers  in  the  wells,  care  must 
be  taken  to  not  exceed  the  maximum  submogoice  depth  of  the  transducer.  The  maximum 
submergence  (tepth  is  determined  by  the  pounds  per  square  inch  (PSI)  rating.  Proper 
placemoit  is  verified  by  uring  the  data  It^er  to  take  readings  as  the  transducer  is  bdng 
lowoed  bdow  the  water  surface  and  checked  using  a  manual  water-level  meter.  The  trans¬ 
ducer  is  set  in  the  well  at  a  dqKh  that  is  lowtf  than  the  maximum  drawdown  anticipated 
during  pumping,  but  less  than  the  maximum  d^th  for  the  transduco’  PSI  rating.  This  is 
particularly  impcwtant  in  the  pumped  wells  where  large  drawdowns  are  anticipated.  In  the 
obsovation  wells,  the  transducer’s  sensor  should  be  placed  5  feet  below  the  greatest  level  of 
drawdown  anticipated.  Transducers  are  selected  by  dividing  the  maximum  height  of  the 
water  column  above  the  transducer  by  2.31  feet/psi.  That  calculated  pressure  should  be 
within  the  range  of  the  transducer.  The  transducer  readings  must  be  accurate  to  ±2  percent 
of  the  full  scale  pressure  reading. 

The  transducen  will  be  checked  using  manual  measuremoits  prior  to  any 
testing.  After  static  conditions  have  been  reached,  the  transducer  will  be  moved  up  or  down 
a  measured  distance  and  the  resulting  change  in  pressure  noted.  This  change  will  be 
converted  to  a  length  and  compared  to  the  manually  measured  loigth  to  ensure  that  tiie 
pressure  transducer  is  operating  properly. 
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Once  the  data  loggo*  has  been  programmed  for  measurement  frequency  and 
calibrated,  the  transducer  reading  is  set  to  a  reference  level.  All  subsequent  water-level 
readings  from  that  transducer  are  referenced  to  this  initial  level.  The  transducer  is  allowed 
to  equilibrate  for  several  minutes  with  the  temperature  of  the  water  in  the  well  before  the 
refereice  level  is  set.  In  addition,  once  the  refereice  level  is  set,  the  transducer  is  not 
moved.  The  dq>th  of  the  transducer  in  each  well  should  be  measured  before  and  afta  the 
pumping  test.  The  data  logger  is  programmed  for  the  appropriate  test  parameters,  such  as 
length  of  test,  measurement  frequencies,  start  time,  number  of  input  channels  to  read. 
Programmable  features  include  the  test  number,  inputs  to  be  monitored,  and  the  type  of  data 
to  be  collected  on  each  input  channel.  The  programmable  features  may  vary  from  test  to 
test;  however,  a  logarithmic  sampling  rate  is  used  for  the  early  stages  of  all  pumping  tests. 

Prior  to  starting  the  aquifer  test,  the  data  logger  self-test  routine  is  run  to 
oisure  that  the  data  logg»  and  all  input  channels  are  operating  properly.  If  the  self  test 
indicates  that  the  instrument  is  operating  correctly,  the  aquifer  test  is  started. 

To  b^in  each  aquifer  test,  the  water  level  in  the  pumped  well  and  each 
observation  well  is  measured  and  recorded.  The  start  time  is  recorded  and  the  pump  and 
data  logger  are  turned  on.  The  data  logger  is  started  at  the  same  time  as  the  pump  using  a 
built-in  delayed  start  feature.  During  the  test,  water  levels  are  also  measured  with  a 
manually  operated  water-level  meter.  These  measurements  provide  a  method  of  checking  the 
accuracy  of  the  transducer  readings  and  provide  backup  data  if  the  data  loggo-  fails.  The 
pumping  rate  is  checked  poiodically  and  recorded  in  the  test  log  to  ensure  that  the  well  is 
being  pumped  at  the  appropriate  discharge  rate. 

The  data  logger  can  be  programmed  to  monitor  the  recovery  at  the  end  of  the 
pumping  portion  of  the  test.  When  this  option  is  used,  the  logarithmic  sampling  intoval  is 
restarted  without  begirming  a  new  test.  The  pump  is  then  shut  off;  the  new  step  started;  and 
the  recovery  numitored  for  the  same  length  of  time  as  the  pumping  portion  of  the  test  or  as 
q)ecified  in  the  SAP.  At  the  completion  of  the  recovery  portion  of  the  test,  the  pump  is 
pulled  from  the  pumping  wdl  and  the  transducers  removed  from  the  observation  wdls. 
Between  each  test,  the  pump  will  be  decontaminated  in  accordance  with  procedures  outlined 
in  Section  5.6.2  of  this  QAPP. 
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After  the  test  is  completed,  data  are  transferred  electronically  onto  floppy  disks 
from  the  logger  and  made  available  for  analysis.  These  disks  and  hard  copies  of  die  data  are 
stored  in  the  progect  file. 

5.4,2  Slug  Test  Procedures 

The  hydraulic  parameters  of  an  aquifer  can  be  determined  from  die  rate  of  rise 
or  M  of  the  water  level  in  a  well  after  a  certain  volume  or  "slug"  of  water  is  suddenly 
added  to  or  removed  from  a  well.  The  rate  at  which  the  initial  static  water  level  is  re¬ 
established  is  a  fruicticMi  of  the  permeability  of  the  formation  near  the  well  screon.  This 
method  of  analysis,  called  a  slug  test,  is  particularly  suited  for  wells  in  which  aquifer  tests 
cannot  be  performed  with  an  electric  submersible  pump  because  the  wells  do  not  produce 
sufficient  water  to  sustain  continuous  pumping.  In  slug  tests  performed  at  McCldlan  AFB,  a 
closed-end  pipe  is  used  to  displace  the  water  column. 

A  pressure  transducer  is  placed  in  the  well  to  monitor  water-level  changes, 
which  are  recorded  by  a  data  logger.  The  transducer  cable  is  enclosed  in  a  PVC  pipe  to 
prevent  the  slug  from  damaging  the  cable  or  becoming  entangled  in  it.  The  slug  is 
constructed  of  PVC  pipe.  The  ends  of  the  pipe  is  fitted  with  flush-threaded  PVC  end  caps. 

A  nylon  rc^  is  attached  to  a  bolt  that  has  beat  threaded  through  the  slug.  All  equipment  to 
be  placed  into  the  wells  is  deccmtaminated  in  accordance  with  procedures  detailed  in  Section 
5.6.2. 


Using  the  nylon  rope,  the  slug  is  lowered  into  the  water  column  as  quickly  as 
possible  without  causing  the  water  in  the  well  to  be  greatly  disturbed.  The  slug  is  lowered 
below  the  water  surfr»e  until  maximum  displacement  of  water  has  occurred.  Afl»  the  water 
level  rises  in  reqxmse  to  the  slug,  the  water  level  in  the  well  is  monitored  by  the  data  logger 
as  it  frdls  back  to  the  initial  static  levd.  The  slug  is  removed  from  the  well  afra  the  pre- 
displacement  water  level  has  been  reached.  The  water  level  will  initially  drop  as  the  slug  is 
being  ranoved  from  the  water,  and  then  rise  toward  the  initial  static  water  levd  in  the  wdl. 
The  rise  in  water  level  is  recorded  by  the  data  logger.  All  field  measuremmts  are  recorded 
on  tile  Aquifer  Test  Data  Field  Sheet  (Figure  5-13). 

The  data  from  each  test  are  evaluated  during  the  test  and  are  downloaded  to  a 
computer  after  test  comftietion.  Plots  of  tiie  rise  or  fall  of  the  water  level  in  the  well  versus 
time  are  generated  for  eadi  test.  The  resulting  curves  are  then  analyzed  using  a  suitable 
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method  of  slug  test  analysis.  Various  methods  are  available  for  confined  and  unomfined 
aquifer  conditions. 

5.5  Sample  Storage  and  Preservation,  and  Handling 

Sample  omtainers  are  purchased  precleaned  and  treated  according  to  U.S. 

EPA  q)eciricati(ms  for  the  appropriate  methods.  Sampling  containers  that  are  reused  (e.g., 
soil  sleeves)  are  decontaminated  between  uses  by  the  U.S.  EPA-recommended  procedures 
described  in  Sectimi  5.2.4.  Cleaned  containers  are  stored  separately  at  the  contractor’s 
staging  area  to  prevent  exposure  to  fuels,  solvnits,  and  othm*  chemicals  used  to  support  RI 
activities.  Amber  glass  bottles  are  routinely  used  where  glass  containers  are  specified  in  the 
sampling  protocol.  Table  5-1  lists  sample  storage  and  preservation  requirements  for  eadi 
medKxl  and  matrix. 

All  samples  are  labelled  and  field  parameters  and  observations  are  documented 
in  the  field  at  the  time  of  collection  according  to  the  procedures  described  in  Section  6.1. 
Chain-of-custody  and  shipment  and  handling  procedures  described  in  Sections  6.2  and  6.3  are 
followed  to  ensure  that  samples  can  be  tracked  and  sample  possession  and  results  documented 
through  the  analysis  and  rqmrting  process.  Information  about  sample  shipment  such  as 
laboratory  addresses,  packing  materials,  return  shipmoit  of  coolers,  and  arrangement  for 
Saturday  delivery,  and  transfer  of  field  data  to  the  database  and  rqx>rting  staff  are  provided 
in  the  field  task  instructions  prior  to  the  b^inning  of  the  sampling  event. 

5.6  Groundwater  Sampling 

Groundwater  samples  are  collected  from  monitoring  and  extraction  wells  and 
analyzed  for  organic  and  inorganic  cmistituents  as  required  for  each  sampling  and  analysis 
task. 


The  objective  of  the  groundwa^  sampling  protocol  is  to  obtain  samples  that 
are  rqnesentative  of  the  groundwater  surrounding  the  well  screen,  so  the  analytical  results 
reflect  the  composition  of  the  groundwater  as  accurately  as  possible.  In  order  to  achieve  tius 
objective,  all  fiictors  that  may  affect  the  physical  and  chemical  integrity  of  the  sample  must 
be  amtroUed  before,  during,  and  after  sample  collection.  Sample  preparation  and 
preservation  requirements  are  shown  in  Table  5-1.  These  factors  are  discussed  in  d^ail  in 
the  following  subsections. 


TABLE  5-1.  WATER  AND  SOIL  SAMPLE  STORAGE  AND  PRESERVATION 
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Pianiilng  and  SfhgdiiHng 

Prior  to  all  fidd  sampling  events,  a  schedule  is  prepared  to  maximize  die 
efficiency  of  the  field  activities.  During  prqparation  of  the  sampling  schedule,  several  factors 
are  consideied,  including  the  condition  and  accessibility  of  the  well,  the  level  of 
ctmtamination,  and  sample  collection  techniques  to  be  employed. 

The  wells  not  equipped  with  ^dicated  equipment  are  sampled  in  order  of 
increasing  contamination,  with  the  least  contaminated  wells  being  sampled  first.  The  level  of 
(xmtamination  is  not  a  determining  factor  whoi  establishing  sampling  priority  for  wdls 
ccmtaining  dedicated  equipmoit  (equipment  for  purging  and  sampling  left  in  place  at  a  wdl) 
because  the  potential  for  contaminant  carryover  from  well  to  well  is  diminished.  If 
additional  field  measurements  are  planned  for  the  sampling  event,  such  as  radioactivity 
monitoring,  arrangements  for  use  of  the  fidd  instrument  must  be  made. 

Fidd  QC  is  another  integral  aspect  of  schedule  prqnration.  Wells  sdected  for 
QC  sample  recovery  (duplicates,  equipmmt  blanks,  and  ambient  blanks)  will  be  incoiporated 
into  the  sampling  schedule.  Because  the  wells  sampled  for  each  event  vary,  QC  sample 
assignment  occura  after  the  list  of  wells  to  be  sampled  has  beoi  finalized.  Considerations  fw 
assigning  (JC  sampling  include  the  required  type  and  frequency  (often  a  maximum  number  of 
blanks  and  duplicates  are  qiecffied  in  the  SOW),  historical  presence  of  contaminants,  wdl 
location,  and  ensuring  collection  of  field  (^  samples  using  aU  sample  collection  procedures. 
Additional  information  about  the  type,  frequency,  purpose,  and  use  of  these  samples  is 
presented  in  Sections  10.0  and  13.0. 

h^rieriab  and  Supplies 

Materials  and  supplies  required  for  sampling  activities  are  organized  prior  to 
the  start  of  sampling.  A  materials  and  sui^lies  list  is  reviewed  and  the  items  checked  before 
the  sampling  team  leaves  for  the  mcmitoring  wdl  sites.  This  procedure  will  encourage 
effident  use  of  time  during  the  day.  A  list  of  typically  required  materials  and  supplies  is 
presented  in  Table  5-2.  In  addition,  safety  equipment,  including  a  first  aid  Idt,  always 
accompanies  posonnd  in  the  field.  A  general  safety  equipment  checklist  is  presented  in 
Table  5-3. 
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TABLE  5-2.  SAMPLING  EQUIPMENT  CHECKLIST 


Specific  inatnictioiu  end  mqM  lor  wdls  to  be  sampled 
Quality  aasuraoce  and  field  8aiq>liiig  proceduras  (the  QAPP) 
Trip  blanks 
meter 

pH  4,  7,  and  10  bufler  aoluriona 
Conductivity  meter 

Conductivity  meter  calibratun  solution 
Thermometer 

Badioectivity  meter  (if  needed) 

Chemical  pteservadves 
Sample  containers 

BaUers  (if  sampling  wells  widiout  dedicated  pumps) 

Bailer  emptying  device 
Type  n  reagent-grade  water 
Laboratory-grade  detergent  (Akonox*) 

Pesticide-grade  methanol  and  cyclohexane 

Water-level  indicator 

Calculator 

Measuring  tqie  (calibrated  in  hundredths  of  a  foot) 

Field  notebook 
Chain-of-custody  forms 
Plastic  sheeting 
Ballpoint  pens 
Sample  bottle  labels 
Ducttqie 
Teflon*  tqie 
Toolkit 
Sdasots 

WaA  tubs,  buckets 

Drinking  water  container 

Towelettes 

Garbage  bags 

Coders 

Ice 

Protective  medi  coverings  for  glass  sample  bottles 
Foam  containers  for  volatile  organic  analysis  vials 


(Continued) 
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TABLE  5-2.  (Cootinued) 


Ahimiiiiim  foil 
Zqrioc^lMiga 
10ft  nitric  add 

Sttbmenible  pump  and  (if  8anq>ling  wdla  widiout  dedicated 

qratem) 

10-foot  kngtha  of  plastic  drop  pipe  with  check  valves  and  lodes 

Operating  manuals 

Cootndbox 

Compressor 

Ocnerator 

Low  aubmeigence  adaptor 
Purge  pump  wthaiiat  adqMor 
5-Gallon  gasoline  can  —  spill  proof 
Air  lines 
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TABLE  S3.  SAFETY  EQUIPMENT  CHECKLIST 


Pint  aid  kit 
Fin  extinguiaber 
DiqmaaUe  covendlt 
Saftty  glaaaea 
Hard  hata 

Sted-load  fubber  boots 
Diapoaable  polyvinyl  chloride  glovea 
Butyl  glovea 

Dnegei*  tubea  and  punqM 
Requrator  and  cartridges 
Reapiraior  cleaner 
Heat  monitora 

Peraonal  organic  vqwr  badges 
Safety  fixms 

Copy  of  Health  and  Safety  Plan 
Organic  vapor  analyzer  meter 
Portable  tyewash  statioas 
HNu^  Systems  photoionizer 


NOTE:  Additioaal  equipment  may  be  mandated  by  future  revinons  of  die  Health  and  Safety  Plan. 
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Sample  Cmitaiiier  and  Trip  Blank  Preparation 

PiiwT  to  leaving  for  the  monitoring  well  sites,  prq»ie  the  trip  blank  samples  as 
requited.  The  purpose  and  prqiatati<Mi  of  trq)  blank  samples  are  discussed  in  Section  10.0. 
When  possible,  pcqnte  the  sanq>le  containen  with  presovative  at  this  time.  Such 
preparation  will  save  time  and  promote  mganization  in  the  field. 

Recordkeeping 

Organized  and  accurate  written  records  contribute  to  the  reliability  and 
comparability  of  field  data.  Field  observations  and  data  collected  while  sampling  a  well  ate 
entered  on  well-specific  sampling  data  sheets  contained  in  a  bound  It^book.  Well 
maintenance  check  logs,  including  well  security  observations  and  visual  surveys  are 
maintained  in  the  Groundwater  Sampling  and  Analysis  Plan  (GSAP)  project  files  for 
reference.  In  addition,  a  bound  master  log  is  kqM  to  record  sample  tracking  and  analysis 
information,  as  discussed  in  Section  6.1.  Samples  also  may  be  logged  into  an  electronic 
master  log  system  for  producing  chain-of-custody  documentation  and  direct  transfer  of  data 
to  the  project  database. 

5.6.1  Groundwater  Sampling  Equipment 

One  of  three  types  of  sampling  equipment  or  system  is  used  to  collect 
groundwater  samples  from  monitoring  wdls:  a  dedicated  sampling  system;  submosible 
pump  and/or  baUer;  or  a  truck-mounted  sampling  system  that  uses  a  discr^  interval  sampler 
(DIS)  that  was  designed  to  sample  deep  wells  (greater  than  rq^nroximately  250  feet).  The 
dedicated  sampling  systems  ate  placed  permanently  in  individual  wells,  minimizing  the 
potential  to  cross-contaminate  other  wells.  Tte  submersible  pump  and  bailer  or  DIS  system 
ate  used  to  sanqde  wells  witiiout  dedicated  sampling  equipment.  For  the  pump/bailer 
system,  the  puiiq>  is  used  to  purge  the  well,  and  a  Teflon*  bail^  is  used  to  collect 
groundwater  samples;  in  some  shallow  wells,  the  bailer  may  be  used  to  both  purge  and 
sample  the  well.  The  DIS  system  consists  of  a  qjecially  designed  packer/bailer  and  purge 
pump  system  tiiat  is  used  to  sample  deep  wells.  The  purge  pump  unit  on  the  DIS  system 
may  also  be  used  to  purge  shallow  wells  prior  to  sampling  with  a  bailer.  Standard  operating 
procedures  ate  followed  for  each  type  of  sampling  system  to  ensure  that  rqnesentative  and 
comparable  groundwater  samples  will  be  collected.  A  list  of  groundwater  sanq>ling 
equipment  arul  components  is  shown  in  Table  5-4  and  described  in  the  following  subsections. 
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TABLE  5-4.  LIST  OF  GROUNDWATER  SAMPLING  EQUIPMENT  AND  COMPONENTS 


Model/Part 

Number 

Manufocturer 

Bladder  puap 

T1200 

QED  Environmental  Syatems 

P.O.  Box  3726 

Atm  Arbor,  MI  48106 

Telephone:  313/995-2547 

Bladder  pump  acreea 

34873EP 

Pupa  pump 

HR4700 

Driver/oontfoUer  unit 

31I1HRM 

NOTE:  Includee  components 
manufoctured  Iqr  Briggs  and 
Stratton  Corporation  and 
Pneumotive  Air  Power  Products 
(see  below) 

Air  oompceaaor 

Model  No.:  SGH-ElOl 

Part  No.:  160939 

Pneumotive  Air  Power  Prod. 

4601  Central  Avenue 

Monroe,  LA  71203 

Telephone:  318/387-4280 

Oaacdine  engine 

82232 

Briggs  and  Stratton  Corp. 
Milwaukee,  WI  53201 

Tetephone:  414/259-5333 

Wdl  cap  -  2>incli 
fiar  Madder  pump  only 

2120A 

Wdl  cq>  —  4-indi 
for  Madder  pump  only 

2120C 

Well  cap  —  4-incli 

for  Madder  and  purge  pumpe 

2150C 

WMl  cap  -  6>iadi 

for  Madder  and  purge  pumpe 

2150E 

WeU  cap  —  t-incli 

for  Madder  and  purge  pumpe 

21500 

TuMng  -  Teaon*-4ined  pMy- 
ediykae  (1/2-tnch  O.D.  and 
1/4-iniA  O.D.) 

PT5100 

TnHng  -  pMyediylene 
(T/Aincli  O.D.  and  1/2-indi 

O.D.) 

P5500 

’niMng  -  polyediylene 
(7/t-indi  O.D.  and  l/2-4ncli 

O.D.) 

P5500 

(ContmoMO 
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TABLE  5-4.  (Cootiiiiied) 


Equipment/CoiiipaiieBt 

Model/Part 

Number 

Manufacturer 

Teflaa*-o(Mted  ifiinViw  stad 
cMb 

8330 

Tefloo*  elbow  unkio  (for 
bladder  pomp) 

34469 

Diacbarge  elbow  (for  puffe 
pomp) 

34536 

PtKmm*  ad^iter 

HR3S00 

Fibanat  adiyter  hoee  aaaembly 

34664 

Low  aubmergeiice  adapter 

3017 

Water4evel  indicator 

6000 

(or  equivalent) 

Teflon*  bailer 

pH/Gnductivity  meten 

EP-lO/pH 
(or  equivalent) 

Myron  L  Company 

6231C  Yarrow  Drive 
Carlsbad.  CA  92008-4893 
Telephone:  619/438-2021 

Tbennometeta 

15-OOOA 
(or  equivalent) 

Fisher  Scientific 

2170  Martin  Avenue 

Santa  Clara,  CA  95050 
Telephone:  408/727-0660 

Generatora 

EM4000 

7600E 

Honda 

Wacker 

Air  Compreaaor 

HP1500 
(125  PSI) 

Thomas 

Ekctfic  aabmeraible  pumpe 

1/2  HP 

Serial  fM9J0494 
ndMXOl 
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5.6.1.1  Dedicated  Sampling  System 

Well  Wizard*  groundwater  sampling  equipment,  manufactured  by  Q.E.D. 
Envirmunental  Systems,  Inc.,  is  used  to  collect  groundwater  samples  from  wdls  that  are 
sampled  on  a  r^ular  basis  ^.e.,  quarterly).  The  Well  Wizard*  equipmoit  is  designed  to  be 
"dedicated”  or  in  place  in  a  monitoring  well.  This  eliminates  the  need  to  use  a 
submosible  pump  and  sample  collection  equipmoit  for  many  wells  and  decreases  die  proba¬ 
bility  of  cross-contaminating  groundwater  samples  and  monitoring  wells.  The  well  Wizard* 
system  involves  dedicated  equipment  (permanendy  installed  in  the  well)  and  portable 
comp(xients  needed  to  iterate.  The  dedicated  equipment  consists  of  a  purge  pump  and 
bladder  pump,  or  in  shallov^  wells  only,  a  bladder  pump.  The  portable  components 
required  to  operate  the  Well  Wizard*  system  include  the  automatic  controller  and  the  oil-less 
air  compressor  driver. 

Both  the  Well  Wizard*  bladder  and  purge  pumps  use  the  positive  gas 
displacement  method  to  move  water  from  the  pump  intate  to  the  wellhead.  Figure  5-14 
illustrates  the  principle  of  operation  for  the  gas  displacement  pumping  method.  The  stq>s 
taken  in  operating  the  dedicated  pump  system  are  detailed  in  the  Operations  Manual,  which  is 
taken  into  the  field  when  dedicated  system  wells  are  to  be  sampled. 

Bladder  PUmp 

A  positive  gas  displacement  bladdm’  pump  is  used  to  recover  groundwater 
samples.  The  bladder  pump  consists  of  a  stainless  steel  body  with  an  internal  flexible 
Teflon*  bladder.  The  bladder  isolates  the  groundwater  from  the  drive  gas  that  would 
otherwise  promote  volatilization  of  any  volatile  organic  compounds  (VOCs)  that  may  be 
present  in  the  water  samirie.  Each  bladder  pump  is  equipped  with  a  stainless  sted  screen  diat 
covers  the  punq>  intake.  The  blackto  pumps  are  installed  within  the  screened  intervals  of  the 
moniumng  well,  and  are  su^iended  from  the  weU  c^  by  the  air  line  and  discluLge  tubing. 

Plirge  Pump 

Groundwater  sampling  protocol  requires  that  each  monitoring  well  be  purged 
to  ensure  that  the  sample  consists  of  fresh  formation  water  and  not  stagnant  water  that  has 
been  standing  in  the  casing.  Because  the  purging  process  often  requires  the  removal  of  large 
quantities  of  water  from  a  well  and  the  bladdo'  pump  discharge  rate  is  relatively  low,  a 
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higher  capacity  purge  pump  is  used  for  this  purpose.  Wells  that  have  more  than  about  20 
gallons  of  water  stored  in  the  casing  will  be  equii^)ed  with  a  positive  gas  displacemoit  purge 
pump  in  addition  to  the  bladder  pump  discussed  above.  This  will  typically  include  the  de^ 
and/or  large  diameter  wells  that  contain  the  largest  volumes  of  water. 

The  purge  pump  is  similar  to  the  bladder  pump  operationally,  but  differs  in 
that  there  is  no  bladder  to  prevoit  contact  between  the  sample  and  drive  gas.  The  purge 
pump  is  constructed  of  stainless  steel  and  Teflon*.  It  is  generally  installed  directly  above  the 
bladder  pump  or  at  a  maximum  submergence  of  about  SO  feet,  whichever  depth  is  less.  Like 
the  bladder  pump,  the  purge  pump  is  suspended  in  the  well  by  the  air  line  and  discharge 
tubing.  However,  a  Teflon^-coated  stainless  steel  cable  is  used  as  a  safety  line. 

Tubing  and  Well  Cap 

The  bladder  and  purge  pumps  each  require  both  a  discharge  tube  for  delivery 
of  the  sample  or  purge  water  and  an  air  tube  for  pressurizing  and  venting  the  pumps.  The 
air  line  is  alternately  pressurized  and  vented  at  the  wellhead  by  the  oil-less  compressor  to 
allow  the  pump  to  discharge  and  fill,  respectively.  The  sample  discharge  line  conveys  water 
to  the  wellhead  for  well  purging  or  sample  recovery.  Polyethylene  tubing  is  used  for  both 
pumps.  TeflcMi*-lined  polyethyloie  discharge  tubing  is  used  for  the  bladder  pump  to  reduce 
the  effects  that  leaching,  adsorption,  or  desorption  associated  with  less  inert  tubing  materials 
might  have  on  the  groundwater  samples. 

Each  well  is  equipped  with  a  PVC  cap.  Depending  on  whether  one  or  two 
pumps  are  used  in  a  well,  the  csq>  is  fitted  with  either  two  or  four  fittings  for  connection  of 
the  discharge  tubing  and  air  lines  to  the  controller  and  driver.  Figure  S-IS  presents  a 
grsphic  illustration  of  the  two  types  of  well  caps. 

A  short  length  of  Tefion*-lined  polyethyloie  tubing  is  dedicated  to  each  wdl 
to  direct  the  bladdm'  pump  discharge  water  from  the  wellhead  to  the  appropriate  containers. 
This  tubing  is  stored  suspended  in  the  well  casing,  and  will  be  rinsed  with  Type  n  Reagent 
Grade  water  before  each  sampling  activity.  An  access  port  is  also  provided  in  the  ctp  to 
allow  the  use  of  a  water-level  probe  without  removing  the  cap. 


Sample  Discharge  Fitting  r-  Sample  Discharge  Fitting 


Section:  S.O 

Revision:  1 

Date:  08/04/92 
Page  67  of  141 


Section:  5.0 

Revisicm:  1 

Date:  08/04/92 
Page  68  of  141 


Driver  Assembly 

The  driver  assembly  consists  of  a  portable,  three  to  five  horsepower,  air¬ 
cooled,  gasoline  engine  that  powers  an  oil-less,  100  psi,  air  compressor.  The  compressor 
supplies  the  drive  air  required  to  pressurize  the  bladder  and  purge  pumps,  forcing 
groundwater  through  the  tubing  to  the  surface.  The  pressure/vent  cycle  is  regulated  by  the 
automatic  controller  device  (discussed  below). 

Automatic  Controller 

The  automatic  controller  is  a  portable  system  component  that  regulates  the  air 
flow  from  the  compressed  air  source  (driver  assembly)  to  the  bladder  and  purge  pumps.  The 
automatic  controller  alternately  vents  and  pressurizes  the  air  line,  allowing  the  pump  to  fill 
and  subsequently  discharge  water,  respectively.  Figure  S-16  illustrates  the  control  panel  for 
the  automatic  ccmtroUer  for  the  Well  Wizard*. 

Low  Submeigence  Adaptor 

The  low  submergence  ad2q}tor  is  a  portable  system  component  used  to  increase 
the  discharge  rate  of  those  pumps  installed  with  a  minimum  of  submergence  below  the  water 
level.  Water  will  fill  the  pump  more  slowly  in  low  submergence  situations  because  the  rate 
at  which  the  pump  is  depoident  on  the  hydrostatic  head  in  the  well.  The  low  submergence 
ad2q>tor,  when  connected  to  the  automatic  controller,  induces  a  slight  n^ative  pressure  in  the 
air  line  during  the  fill  cycle,  therriry  decreasing  the  time  required  to  fill  the  pump  and 
increasing  the  ovoall  discharge  rate. 

Purge  Pump  Exhaust  Adaptor 

When  the  bladder  pump  fills,  exhaust  air  is  forced  through  the  air  line  and 
voited  at  the  automatic  controller.  During  opmtion  of  the  purge  pump,  an  exhaust  adapter 
is  used  to  vent  the  larger  diameter  purge  pump  air  line  at  the  wellhead  to  vent  the  exhaust  air 
prior  to  the  controller.  Like  the  low  submergoice  adapter,  the  exhaust  adapter  decreases  the 
time  required  for  the  purge  pump  to  fill  and  increases  the  overall  discharge  rate. 
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5.6.1.2  Bailer  and  Submersible  Pttmp 

If  nuMiitoring  wells  are  not  equipped  with  a  dedicated  sampling  system,  an 
electric  submersible  pump  or  a  Teflon*  baila  may  be  used  to  purge  the  well.  Typically,  the 
submersible  pump  is  used  to  purge  the  deepet  wells  with  a  large  water  colunrn.  When 
purging  is  complete  and  the  pump  has  been  removed,  the  wells  are  sampled  using  a  bailv 
with  a  braided  stainless  sted  or  disposable  mmiorilament  line.  Shallow  wells  with  a  small 
water  column,  or  wells  that  produce  insufficient  water  to  allow  using  a  pump,  ate  purged 
using  a  bailer.  Before  either  a  submersible  pump  or  bailer  is  used  to  purge  and  sample  a 
well,  it  will  be  decontaminated  using  the  procedures  described  in  Section  S.6.2.  A  petcock, 
or  flow  cmitrol  valve  attachment,  is  used  to  collect  samples  from  the  bailer  after  jnirging  has 
been  completed.  This  type  of  attachment  allows  collecting  samples  from  the  bailer  with 
minimal  disturbance  or  agitation  that  could  result  in  loss  of  volatile  organic  compounds. 

5.6.1.3  Discrete  biterval  Sampler  System 

The  DIS  system  was  designed  by  Radian  for  use  in  collecting  rq)resentative 
groundwater  samples  from  monitoring  wells  (greater  than  250  fe^  deqp)  at  McClellan  AFB. 
The  system  is  equipped  with  several  features  which  significantly  reduce  the  time  required  to 
purge  and  sample  deqwr  wells,  therd)y  optimizing  the  overall  efficiency  of  the  sampling 
process.  The  two  primary  features  of  the  vehicle  are  a  remote-operated  sampler  and  packer 
unit,  and  a  2-inch,  stainless  sted,  submersible  purge  pump. 

The  sample  and  packer  unit  is  designed  to  be  lowered  into  the  well  and  to  seal 
the  casing,  whidi  isolates  the  water  column  just  above  the  screen  and  within  the  screened 
interval.  This  derign  achieves  three  benefits  in  sample  collection: 

•  The  samples  are  collected  from  the  screened  interval; 

•  '  The  sample  chamber  undergoes  continuous  conditioning  during  the 

purge  process;  and 

•  The  volume  of  purge  water  is  greatly  reduced  because  only  die  lower 
portion  of  the  well,  the  screened  interval  and  a  5-foot  length  of  casing 
above  die  interval,  must  be  purged. 
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The  sample  and  packer  unit  consists  of  a  sample  collection  chamber  and  an 
inflatable  well  casing  packer.  Materials  used  in  the  construction  of  these  components  are 
stainless  steel,  Teflon*,  and  Viton  rubber.  The  sampler  consists  of  a  stainless  sted  collection 
chamber  through  which  water  flow  is  controlled  by  a  set  of  Teflon*  and  stainless  sted 
control  valves.  A  remote  actuated  solenoid  operates  the  control  valves.  The  inflatable 
packer,  which  attaches  to  the  bottom  of  the  sample  chamber,  is  manufactured  of  stainless 
sted  and  Vittn  rubber.  The  packer  is  used  to  isolate  the  fresh  formation  water  altering  the 
screened  intorval  from  the  stagnant  water  in  the  remaining  water  column. 

The  submosible  purge  pump  is  constructed  of  stainless  steel  and  Teflon*. 

The  pump  is  cmitrolled  at  the  surface  by  a  rectifier,  a  voltage  converter  that  allows  control  of 
the  pumping  rate  from  as  much  as  6  gallons  a  minute  to  as  little  as  40  milliliters  a  minute. 
Because  of  its  small  size  and  light  weight,  the  pump  can  be  lowered  to  the  water  table  using 
a  reinforced  hose. 

5.6,2  Equipment  Decontamiiuition  Procedures 

In  order  to  avoid  cross  contamination,  all  nondedicated  sampling  equipmoit 
including  bailers,  pumps,  hoses,  and  water-levd  indicators  are  decontaminated  prior  to  use 
and  between  samples  using  the  following  procedures.  Equipment  is  washed  using  a 
laboratory-grade  detergent  (Alconox*)  followed  by  rinses  with  drinking-quality  water,  ASTM 
Type  n  reagent  water,  pesticide-grade  methanol,  and  pesticide-grade  cyclohexane  or  hexane 
if  the  ambient  temperature  is  below  45**F.  Hexane  is  used  when  temperatures  ate  below 
45**F  because  cycldiexane  freezes  at  that  temperature  and  does  not  evaporate;  hexane  use  is 
limited  to  these  conditions  because  of  health  and  safety  concerns  for  the  field  samplers. 
Sufficient  time  must  be  allowed  for  the  solvent  to  evaporate  and  the  equipment  to  dry  before 
use.  A  final  rinse  with  ASTM  Type  n  water  is  performed  after  solvents  have  evtqwrated  to 
rinse  off  any  residue.  Equipment  used  to  collect  water  samples  for  organics  analysis  is 
transported  in  aluminum  trays  (also  decontaminated)  and  is  not  allowed  to  come  in  contact 
with  plastic  (e.g.,  plastic  storage  bags).  All  pH  and  conductivity  meter  probes  and 
thomometers  are  thoroughly  rinsed  with  ASTM  Type  n  reagent  water  between  uses. 

Before  dedicated  pumps  ate  installed,  or  the  submersible  pumps  or  DIS  bailer/ 
packer  assembly  are  used,  they  are  cleaned  using  a  steam  cleaner  or  high  pressure  hot  water 
system.  The  intake  check  valve  areas  receive  extra  cleaning  efforts,  by  forcing  steam 
through  the  pumps  to  clean  the  interior.  The  exterior  of  the  pumps  and  discharge  hose  are 
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also  steam  deaned.  All  dedicated  groundwater  monitoring  systems  must  pass  a  rigorous 
cleaning  procedure  and  must  be  certified  clean  by  the  manufacturer  prior  to  installation. 

Since  these  sampling  devices  are  permanently  fixed  in  the  wells,  the  possibility  of  cross-well 
cmitamination  is  eliminated.  Dedicated  sample  tubing  and  pumps  removed  from  wells  for 
maintenance  purposes  are  dioioughly  steam  cleaned  prior  to  being  reinstalled.  Clean, 
disposable  gloves  are  worn  during  and  after  decontamination,  so  equipment  is  not 
cmtaminated. 


5.6.3  Field  Procedures 

Groundwater  sampling  field  procedures  include  field  instrument  calibration, 
water-level  measurements,  well  purging,  and  sample  collection.  Where  possible,  activities 
required  to  sample  the  monitoring  wells  are  completed  by  a  field  team  consisting  of  at  least 
two  people.  This  will  expedite  the  sample  collection  process  and  promote  safety  at  the  well 
site.  Field  instrument  calibration,  water-level  measurements,  well  purging,  and  sample 
coUecticm  are  discussed  below.  In  the  case  of  low-yielding  wells,  purging  and  sample 
collection  techniques  are  slightly  different  and  are  detailed  within  the  well  purging  section. 
The  procedures  for  sample  collection  using  dedicated  systems  and  the  pump/bailer  procedures 
follow  those  outlined  in  U.S.  EPA’s  Compendium  of  Superfund  Field  Operations  (1987);  the 
DIS  system  design  rq)resaits  new  technology,  and  the  sampling  procedures  for  this  system 
differ  from  the  existing  procedures.  Therefore,  the  operation  and  sample  collection 
procedures  for  this  system  are  described  separately  in  Section  S.6.4. 

Field  Instnimeiit  Calibration 

Conductivity  meters,  pH  meters,  th^mometers,  and  organic  vapor  analyzers 
are  used  during  groundwater  sampling.  The  conductivity  meters  and  pH  metm  are 
calibrated  on  a  daily  basis  prior  to  sample  collection  and  also  at  the  end  of  each  field  day. 
The  conductivity  meter  is  calibrated  according  to  nuuiufacturers  instructions  with  two 
standards  bracketing  the  expected  conductivity  range.  The  pH  meter  is  calibrated  and 
adjusted  with  two  buffer  solutions  which  bracket  the  expected  sample  pH.  A  single  point 
calibration  check  using  the  pH  7  buffer  is  performed  at  each  well.  If  the  meter  drift  is  0. 1 
pH  units  or  greater,  the  two  point  calibration  is  repeated.  Any  instrument  drift  at  the  end  of 
the  day  is  also  noted  in  the  calibration  field  log.  Field  thermometers  are  calibrated  monthly. 
C^alibration  {nocedures  for  the  organic  vapor  analyzers  are  detailed  in  Section  7.2  of  this 
QAPP. 
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Water-Lerd  Measurements 

The  water-levels  in  all  monitoring  wells  are  measured  within  the  first  (me  or 
two  days  of  sampling  for  each  sampling  task.  This  allows  point-in-time  assessment  of  the 
potentiometric  surface  during  every  sampling  effort. 

The  depth  to  water  is  measured  from  a  reference  point  at  the  wellhead  (see 
Secdcrn  5.3)  of  each  mcmitoring  well  prior  to  purging  or  sampling.  In  wells  equipped  with 
dedicated  pumps,  the  water  level  is  measured  from  the  top  of  the  well  cap.  The  devaticm  of 
this  surface  will  be  calculated  relative  to  the  surveyed  refermce  point  and  entoed  into  the 
McClellan  AFB  database.  In  weUs  without  dedicated  pumps,  the  dq>th  to  water  is  measured 
from  the  surveyed  reference  point,  a  notch  on  the  top  north  side  of  the  PVC  well  casing,  as 
discussed  in  Secticm  5.3.  The  reference  point  used  for  the  depth-to-water  measurement  is 
specified  on  the  sample-recovery  1(^. 

Water-level  measurements  are  repotted  to  the  nearest  0.01  foot.  The 
measurements  are  made  with  QED*  electronic  water-level  meters.  This  measuring  device 
has  a  flat  polypropylene  tape  with  stainless  steel  wire  in  the  tape  to  prevent  it  from 
stretching.  The  visual  or  audio  signal  is  activated  when  water  is  encountered.  The  dq>th  to 
water  is  measured  rqmatedly  until  two  consecutive  measurements  are  conastent  within  0.01 
foot.  In  new  wells  or  wells  where  a  hydrocarbcm  layer  is  suspected,  an  Oil  Recovery  Sys¬ 
tem^  probe  is  used.  This  probe  is  csqnble  of  detecting  hydrocarbon^  layers  with  a  thickness 
of  1/32  indi  (0.003  feet). 

The  following  procedures  will  be  followed  whoi  performing  water-level 

measurements: 

•  Wear  protective  clothing  and  equipment  as  required  by  the  Health  and 
Safety  Plan; 

•  Unlock  the  well  cover; 

•  Don  new  clean  disposable  polyvinyl  chloride  gloves  as  an  outside  layer 
to  prevent  cross  contamination; 
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•  Decontaminate  the  water-level  indicator  and  last  5  feet  of  tsqpe  using  the 
previously  mentioned  proceduies-since  only  the  probe  comes  in  contact 
widi  the  well  water,  this  is  considered  sufficient  decontamination; 

•  Lower  the  electronic  probe  into  the  well  until  water  is  encountoed  and 
note  the  depth  on  the  calibrated  tape  relative  to  the  surveyed  reference 
point; 

•  Rq)eat  the  water-level  measurement  until  two  consecutive  measure¬ 
ments  agree  within  0.01  foot; 

•  Record  the  depth  to  water  on  the  sample  recovery  log  form;  and 

•  Decontaminate  the  pn4)e  and  the  first  5  feet  of  the  tape. 

To  promote  organization  and  consistency  in  field  data  collection,  one  fidd 
team  member  measures  the  dqith  to  water  and  calculate  the  required  purge  volume  for  the 
well,  while  the  other  organizes  and  sets  up  the  sampling  equipment,  and  prepares  the  field 
logs. 

WeUPurgiiig 

Well  purging  is  an  intend  step  in  recovering  samples  that  are  rqrresentative 
of  in  situ  groundwater  chemistry.  Each  mrmitoring  well  is  purged  immediately  prior  to 
sample  collection.  This  ensures  the  sample  consists  of  fresh  formation  water  rather  than 
stagnant  water  that  has  been  stored  in  the  well  casing. 

During  all  sampling  activities,  well  purging  equipment  is  positioned  so  that 
any  potential  volatile  organic  sources,  such  as  vehicles,  gasoline-driven  generators,  or  air 
compressors,  and  fuel  tanks  are  downwind  of  the  well.  This  avoids  contamination  caused  by 
entrainment  of  volatile  contaminants  in  the  sample.  Any  potential  sources  of  volatile 
organics  that  are  unavoidable  ate  noted  on  the  well  purging  log.  An  example  of  a  well 
purging  1(«  is  presented  on  Figure  5-17. 
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MeCULUil  AFB  THUS  qUARTOt  198S  WILL  SAMFUIIC  DATA  SHIRS 


Wall  Nuobar:  HU-3SS 

Saaplara:  _ / _  Data:  _  Arrivad  at  Wall:  _ 

Saapla  Tlaa  :  _ 

Waathar:  _ Laft  Wall  :  _ 

Total  Tlaa  :  _ 

- Historic  Inforaation - - - 

Wall  Dlasatar  (Inehaa);  4  Dapth  to  Watar:  91.66 

Wall  VolusM  (|al):  3.48  Data  Maasurad:  06/30/88 

Scraan  Dapth  (faat):  pH:  6.8  Conductivity:  810 

Data  Saaplad:  04/2S/88  Sai^lar's  Motaa:  SPLIT  SAMPLES,  AMBIER,  601,  602 

- - Saapla  Spaclfic  Infonatlon - 

Dapth  to  Watar  aaaaurad  froa  (circle  ona):  Wall  Wizard  /  Top  of  /  Sotmding 

Cap  Wall  Tuba 

Puap  Intaka  Setting  (faat): 

Total  Dapth  (faat);  97.00 

Dapth  to  Watar  (faat);  •(  ) 


(  ) 

X  0.69 


Wall  Voluaa  (gal):  -  _ (gal)  x  3  -  Min.  Puzga  Vol. _ (gal) 

Paraaatars  after  Purging  (clrela):  601  602  604  624  625  9010  Matals 

Taaparatura  (degraaa  C)  _  pH:  _  Conductivity  (uahos):  _ 

Purga  Puap  Controller 

Reading  (psl):  _  Total  Voluaa  Purgad(gala) ;  _ 

. QA/QC . - . 

(  ) Plaid  Duplicatas  (  ) Split  Saaplaa  (  )Trlp  Blanks  (  )Aablant  or 

In  custody  Equlpaant  Blanks 
601  602  604  601  602  604  601  602  604 

624  629  9010  624  625  9010  624  625  9010 

Metals  Matals  Matals 

I.D.  _  I.D.  _  I.D.  _  I.D.  _ 


(chock  appropriata  ()A/()C  and  elrcla  paraaatars  saaplad) 


Rgure  5-17.  Groundwater  Sampling  Field  Sheets 
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Well  Purging  Log 


Monitoriiit  Hell  Ro«i_ 
Dieeharge  Batet  (gpn) 
Saapler(t)  Inicialai  _ 


Datet, 

Purge  Method  1  Bled 


(Circle  One) 


’■Ij 
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For  wells  equipped  with  dedicated  pump  systems,  well  purging  is 
accomplished  with  a  positive  gas  displacement  purge  pump,  or  with  the  bladder  pump  if  the 
well  is  not  equipped  with  a  purge  pump.  If  a  well  is  not  equipped  with  a  dedicated  pump 
system,  it  can  be  purged  with  a  bailn  or  electric  submersible  pump  or  the  DIS  system.  The 
bailer  or  submersible  pump  is  positioned  near  the  middle  of  the  screened  interval  of  the  well 
to  oisute  that  standing  water  is  removed  and  fresh  formation  water  is  drawn  into  the  well. 
The  placemoit  and  operation  of  the  DIS  system  is  described  in  Section  5.6. 1.3.  Purged 
groundwater  is  collected  in  trailer-mounted  S5-gallon  tanks  and  discharged  into  the 
McClellan  AFB  GWTP  for  treatment  and  disposal. 

When  purging  a  well  using  a  dedicated  system,  submersible  pump,  or  bailer, 
purging  is  considered  complete  when  the  indicator  parameters  of  pH,  temperature, 
conductivity,  and  color  have  stabilized  and  a  minimum  of  three  wetted  casing  volumes  have 
been  removed  from  the  well.  The  wetted  casing  volume  of  a  well  is  calculated  by  using  the 
following  equation: 


V  =  3.14r*L  X  7.48  gallons/ft* 

where: 

V  =  One  wetted  casing  volume  (gallons); 

r  =  Inside  rt^ius  of  casing  (feet);  and 

L  =  Height  of  water  column  in  well  (feet). 

To  determine  when  stabilization  has  occurred,  pH,  temperature,  and 
conductivity  are  monitored  cm  a  regular  basis  until  two  successive  readings  of  all  three 
parameters  do  not  vary  by  more  than  ±0.1  pH  unit,  ILO^C,  and  ±S  percent  change  in 
micromhos,  respectively.  The  volume  of  water  discharged  between  the  last  two  readings 
used  to  voify  stabilizaticm  will  be  no  less  than  20  percent  of  the  total  amount  of  water 
purged.  If  stabilization  does  not  occur,  samples  may  be  collected  after  a  total  of  six  wetted 
casing  volumes  have  been  removed  from  the  well. 

When  purging  and  sampling  wells  equipped  with  dedicated  systems,  the  same 
purging  procedure  is  followed;  however,  after  switching  to  the  bladder  pump,  three 
additional  gallons  of  water  are  removed.  While  purging  water  from  the  bladder  pump,  pH, 
temperature,  and  conductivity  are  monitored.  When  the  parameters  stabilize,  a  sample  may 
be  obtained.  If,  afto’  removing  one  screened  interval  volume,  the  parameters  still  do  not 
stabilize,  collect  a  sample  and  note  the  discr^>ancy.  Figure  5-18  presents  a  sampling 
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*  stabilization  ■  2  consacutive  tsadings  meoting  tha  following  critarla: 

Tenrparature  ^1”C.  pH  ±p.1  units,  conductivity  ^5%  micromhos 


Figure  5-18.  Guidelines  for  Switching  from  Purge  Pump  to  Bladder  Pump 
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(tecisi(Hi  flow  chart  summarizing  guidelines  used  when  switching  from  the  purge  pump  to  the 
bladder  pump. 


In  low-yield  wells  which  are  purged  dry  before  three  wetted  casing  volumes 
have  been  removed,  the  sample  shall  be  collected  as  soon  as  a  sufficient  amount  of  water  has 
re-entered  the  well  to  obtain  a  minimum  of  three  pH,  conductivity,  and  temperature  readings 
and  to  collect  samples.  The  time  at  which  the  well  was  purged  dry  is  recorded  oa  t}» 
groundwater  field  sheets,  as  well  as  the  volume  of  water  removed  prior  to  sampling. 

A  5-gallon  bucket  (or  similar  container  of  known  capacity)  is  used  to  measure 
the  amount  of  water  being  removed  from  the  well  during  the  purging  process.  Ekq>sed  time 
is  noted  as  the  container  is  filled,  thereby  allowing  the  calculation  of  the  discharge  rate. 
Record  the  total  amount  of  water  purged  from  each  well  on  the  field  sheets.  The  water  is 
directed  into  a  "water  wagon"  for  disposal  at  the  McClellan  AFB  GWTP. 

During  purging,  one  field  team  member  is  responsible  for  handling  field 
equipment  and  taldng  purging  measurements.  The  other  is  responsible  for  recording 
observations  and  taking  water  parameter  measurements. 

Sample  Collection 

Groundwater  samples  are  recovered  in  a  prearranged  priority,  so  all  collection 
and  handling  takes  place  as  efficiently  as  possible.  Although  the  actual  sample  collection 
protocol  will  dqiend  on  the  analytes  of  interest,  it  is  important  to  be  consistent  in  gen^ 
sample  coUecticMi  procedures.  Prior  to  using  the  bailer,  or  collecting  a  sample  from  the 
discharge  line,  wear  new,  clean  disposable  polyvinyl  chloride  gloves  to  avoid  cross 
contamination.  Typically,  samples  for  volatile  constituents  are  collected  first.  During 
sample  collectitm,  one  member  of  the  field  team  oversees  the  operation  of  field  equipment 
and  collection  of  samples.  The  other  team  member  is  responsible  for  recording  field  data, 
container  labeling,  etc.  Such  consistency  will  help  minimize  any  errors  that  may 
compromise  data  validity  or  promote  bias  in  the  analytical  results. 

During  the  sampling  procedure  for  wells  equipped  with  dedicated  pump 
systems,  q)ecial  attrition  is  given  to  the  pump  discharge  rate.  All  samples  are  collected 
from  the  Teflon*-lined  discharge  line  connected  to  the  bladder  pump.  Care  must  be  taken  to 
avoid  taking  the  discharge  line  to  any  part  of  the  sample  containers  or  caps.  Samples  for 
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volatile  organic  constituents  are  collected  only  after  slowing  the  delivery  rate  to  100  mL/min 
or  less,  or  until  nontuibulent  flow  (no  bubbles)  is  obtained,  to  avoid  aeration  of  the  sample. 
For  other  analytes,  adjust  the  discharge  rate  in  accordance  with  the  size  of  the  sample  con- 
taino’  being  filled.  A  slow  rate  of  ISO  mL/minute  or  less  allows  easy  filling  of  smaller 
bottles.  Large  volume  bottles  can  be  filled  at  a  greater  flow  rate.  However,  the  sample 
delivery  rate  should  not  exceed  the  pumping  rate  used  during  well  purging. 

Wells  not  equipped  with  a  dedicated  pump  system  are  sampled  using  a 
decontaminated  Teflon*  bailer.  A  new  monofilament  line  or  braided  stainless  steel  line  is 
securely  attached  to  the  bailer.  The  bailer  is  lowered  slowly  into  the  well,  taking  care  to 
cause  as  little  disturbance  as  possible  to  the  water  surface.  Water  is  collected  from  the 
middle  of  the  screened  interval  of  the  well.  As  the  bailer  is  lowered  and  raised,  take  care  to 
keep  the  line  clean  and  off  the  ground  surface.  To  minimize  this  problem,  the  monofilament 
line  can  be  directed  into  a  clean  bucket  or  similar  container  as  the  bailer  is  being  raised  in 
the  well.  The  bailer  is  filled  and  emptied  twice  with  well  water  to  condition  it  before 
collecting  samples.  A  bailer  emptying  device  is  used  to  transfer  water  from  the  bailer  into 
the  sample  containers. 

Samples  are  collected  from  bailers  using  the  flow  control  valve  by  attaching 
the  valve  to  the  bailer  after  purging  is  completed,  and  then  slowly  opening  the  valve  until 
smooth,  steady  flow  is  obtained.  The  sample  bottle  is  then  placed  directly  under  the  bailer 
and  attachment,  so  a  minimum  free-fall  distance  is  allowed  during  sample  collection.  This 
will  minimize  the  potratial  for  agitation  or  aeration  of  samples  that  may  cause  loss,  of  volatile 
organic  compounds. 

The  sample  bottles  for  VOCs  must  be  filled  slowly  to  prevent  the  aitraq>ment 
of  air  bubbles;  splashing  or  agitating  the  water  is  avoided.  Take  care  to  avoid  touching  the 
mouth  of  the  discharge  line,  the  top  of  the  sample  bottle,  the  inside  of  the  cap,  or  the 
Teflon*  sqpta.  A  sq;>tum  that  falls  out  of  the  cap  onto  the  ground  cannot  be  used.  The 
bottle  is  filled  completely  such  that  a  meniscus  forms.  The  cap  is  screwed  on  and  the  bottle 
inverted,  tsq)ped  firmly,  and  checked  for  the  presence  of  air  bubbles.  If  a  bubble  is  present, 
the  sample  is  discarded  and  a  new  sample  collected;  new  preservatives  are  added  if 
iq)propriate.  If  a  bubble  appears  a  second  time  in  the  same  bottle,  discard  that  bottle  and 
prqnre  a  new  one.  Accurate  analytical  results  for  volatile  organic  compounds  may  be 
compromised  if  there  is  any  free  air  trapped  in  the  sample  container. 
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Conductivity,  pH,  and  Temperature 

Cmiductivity,  pH,  and  temperature  of  water  can  change  over  the  sample 
holding  time.  Consequently,  these  parameters  are  determined  in  the  field  at  the  time  of 
sample  collection.  The  pH  and  conductivity  probes  or  cells  are  rinsed  at  least  two  times  with 
the  water  to  be  tested  prior  to  making  the  measurements.  Groundwater  temperature  is 
measured  omcurrently  with  pH  and  conductivity.  Values  for  pH,  conductivity,  and 
tempmature  ate  recorded  with  a  minimum  accuracy  of  ±0. 1  pH  unit,  S  percent  in 
micromhos,  and  ±1.0**C,  respectively.  If  radioactivity  measurements  are  required,  they  ate 
performed  at  the  same  time  as  the  initial  and  final  pH,  conductivity,  and  temperature 
readings.  The  results  are  recorded  in  the  comments. 

Sample  Labeling 

Label  all  samples  clearly  with  the  following  information: 

•  Project  name/clioit; 

•  Well  number  or  sample  location; 

•  Sample  type  (analytical  method); 

•  Preservatives  used; 

•  Sampler’s  name  and  initials;  and 

•  Date. 

Labels  are  completed  using  a  ballpoint  pen  and  securely  attached  to  the  sample 
jar.  Permanent  markera  (i.e.,  Sharpie^  are  not  used  in  the  vicinity  of  sample  collection 
activities  because  th^  contain  volatile  organic  compounds  that  may  contaminate  the  sample. 
To  ensure  future  lability  and  limit  the  potential  for  cress  contamination  in  case  of  breakage, 
all  sample  jan  are  sealed  and  transported  in  individual  Ziploc*  bags. 

Flttration 

Filtration  is  required  for  samples  recovered  for  dissolved  metals  analyses. 
Filtration  is  accomplished  in  one  of  two  ways.  Disposable  0.45  micron  in-line  filters  are 
used  if  dedicated  pump  systems  are  in  place.  The  Alter  is  Atted  to  the  discharge  line 
immediately  before  collecting  the  samples  which  require  Altration.  If  a  well  is  sampled  with 
a  bailer,  Altratitm  is  accomplished  by  pumping  the  sample  through  a  0.45  micron  Alter  using 
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a  portable  peristaltic  pump.  If  required,  preservation  of  the  sample  is  performed  at  this  time. 
All  filtration  equipment  is  decontaminated  prior  to  use,  and  rinsed  with  a  10  percent  nitric 
acid  wash. 


Sample  Storage  and  Transportation 

All  samples  are  stored  at  2q)proximately  4‘’C  fiom  immediately  aft^  coUectimi 
until  analysis.  In  the  field,  samples  are  stored  with  ice  or  blue  ice  in  coolers  (ice  chests). 
Protective  foam  or  styrofoam  packing  is  used  to  minimize  the  risk  of  breakage  during 
transport,  and  to  ensure  that  the  samples  do  not  freeze.  Individual  sample  containers  are 
sealed  with  a  strip  of  paper  tape  extended  across  the  container  cap. 

When  packaging  samples  for  commercial  transport,  an  absorbent  material  such 
as  vermiculite  is  used  to  minimize  the  effect  of  any  breakage.  Sample  container.*  are  packed 
in  the  upright  position  and  separated  by  padded  materials.  Sample  packaging  requirements 
for  hazardous  materials  requiring  interstate  transport  are  defined  in  the  Code  of  Federal 
Regulations  (CFR)  49,  Ctuq)ter  1,  Part  171  and  are  utilized  during  sample  transport.  These 
requirements  outline  in  detail  the  proper  classification  and  procedures  for  transportation  of 
hazardous  materials  and  are  included  by  reference. 

5.6.4  Discrete  Interval  Sampling  System  Procedures 

The  DIS  system  operation  and  sample  collection  procedures  are  described 
separately  because  this  system  operates  under  slightly  different  conditions  from  the  dedicated 
pump  or  subm^ble  pump/bailer  systems.  A  demonstration  of  the  DIS  system  was 
conducted.  A  study  was  performed  to  document  that  samples  collected  using  this  system  are 
comparable  to  those  collected  by  the  other  procedures.  The  system  and  operating  procedures 
were  a^roved  for  use  by  agency  and  Air  Force  representatives.  The  same  pre-sampling 
operations  are  followed,  and  sample  labeling,  recordkeeping,  filtration,  and  sample  handling 
procedures  described  in  Section  S.6.3  are  followed. 

Initial  Set-Up  Procedures 

Position  the  truck  at  the  wellhead.  Next,  remove  the  control  pendant  bar,  the 
flexible  high  pressure  nitrogen  line,  and  the  two  purge  water  discharge  lines  from  their 
storage  compartment  on  the  truck,  and  attach  to  their  proper  connecting  points. 
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After  the  truck  has  been  positioned,  measure  the  water  level  using  a  standard 
water-level  meter  and  record  the  information  on  the  well  sampling  data  sheet.  This  measure 
is  critical  for  the  proper  calculation  of  the  pacter  inflation  pressure. 

Once  the  water  level  has  been  measured,  start  the  generator  to  provide  power 
for  the  on-board  systems.  The  master  control  panel  (Figure  5-19)  is  used  to  control  the 
electrical  systems  and  the  hydraulic  system,  which  lowers  the  sampler  system  and  the  purge 
pump  down  the  well. 

Before  each  use,  decontaminate  the  sampler  and  packer  unit  following  the 
procedure  described  in  Section  S.6.2. 

The  assembly  of  the  sampler  and  i»cker  unit  follows  the  decontamination 
procedure  and  is  done  in  three  steps: 

•  The  sample  chamber  assembly; 

•  Connection  of  the  packer  to  the  sample  chamber;  and 

•  Connection  of  the  power  control  lead  and  packer  inflation  tubing. 

Sample  Unit  and  Purge  Pump  Hacement  Procedure 

The  sampler  and  packer  unit  assembly  is  then  lowered  to  the  determined 
depth.  The  placemoit  of  the  sampler  and  packer  unit  to  the  proper  depth  is  a  critical  stq>  in 
the  sampling  procedure.  For  proper  packer  positioning,  refer  to  well  constructicm  d^ails  for 
each  well  to  determine  the  total  depth  of  the  well,  and  determine  the  depth  of  the  screened 
intoval.  Place  the  bottom  of  the  packer  approximately  5  feet  above  the  top  of  the  screened 
interval  as  shown  in  Figure  5-20. 

Following  the  placement  of  the  sampler  and  packer  unit,  inflate  the  packer  to 
the  detormined  pressure  (Figure  5-21).  The  inflation  of  the  packer  is  a  critical  stq>;  too  little 
pressure  will  not  inflate  the  packer  sufficiently  to  seal  off  the  well  casing,  allowing  water  to 
flow  around  the  packer  instead  of  through  the  sample  chamber.  Too  much  pressure  can 
cause  the  packer  to  foil,  destroying  the  packer  and  possibly  damaging  the  well.  The  formula 
to  use  when  calculating  the  proper  inflation  pressure  is: 
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Rgure  5*19.  Sampling  Vehicle  Master  Control  Panel 
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Rgur«5>20.  Sampling  Schematic 
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Hgura5>21.  Closeup  of  Inflated  Packer 
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[{(P-S)  *  .433}  •  1.1]  +  35  =  INFLATION  PRESSURE  (pounds  per  square  inch) 

P»  PACKER  SUBMERGENCE  DEPTH  (feet  below  measuring  point) 

Sb  static  water  level  (fe^  below  measuring  point) 

After  the  packer  has  been  inflated^  lower  the  purge  pump  to  the  determined 
depth.  The  placemoit  of  the  pump  at  the  correct  depth  is  important;  insufficient  submosion 
of  the  pump  may  cause  the  pump  to  oicounter  a  "run-dry"  situation  in  which  the  pump  can 
no  longer  pump  water  from  the  well.  Place  the  pump  no  less  than  5  feet  below  the  measured 
watra*  level  and  no  more  than  15  feet  below  the  measured  water  level  (see  Figure  5-20). 
Information  about  pump  placement,  packer  inflation  calculations,  and  pressure  are  recorded 
on  the  well  purging  field  data  sheets. 

Well  Purging  Procedure 

B^in  the  well  purging  procedure  by  opening  the  sampler  solenoid.  This  is 
opened  by  turning  the  power  switch  in  the  Master  Power  Control  cabinet  to  the  "On” 
position. 


After  the  sampler  solenoid  is  opra,  turn  the  pump  power  control  switch  to  the 
"On"  position  on  the  Master  Control  Panel.  The  flow  rate  of  the  purge  pump  is  noted  by 
viewing  the  on-board  flow  meter.  The  purge  flow  rate  should  be  maintained  at  the  maximum 
sustainable  level  by  turning  the  rectifier  knob  on  the  Master  Control  Panel. 

Once  the  purge  pump  is  operating,  the  purge  cycle  will  begin  and  the 
determined  purge  volume  is  evacuated.  The  purge  volume  is  determined  by  multiplying  the 
area  from  the  bottom  of  the  well  to  the  bottom  of  the  packer  by  0.65  on  a  4-inch  diameter 
well  and  then  multiplying  that  value  by  5.  This  formula  calculates  five  times  the  volume  of 
water  bdow  the  packer,  ensuring  that  fresh  formation  water  is  drawn  into  the  screened 
interval. 


After  the  purge  volume  has  been  evacuated  from  the  well,  close  the  sampler 
solenoid.  The  purge  pump  is  turned  off  only  after  the  sampler  solenoid  has  been  closed. 

This  ensures  that  only  fresh  formation  water  is  in  the  sample  chamber. 

Once  the  sample  chamber  is  closed,  retrieval  of  the  pump,  sampler  and  packer 
begins.  First,  bleed  the  packer  compressed  air  supply.  Next,  retrieve  the  pump.  At  this 
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time,  the  purge  hose  is  decontaminated  using  the  on-board  stea  n  rK^er.  Aft»  retrieving 
the  purge  pump,  bring  the  sampler  and  packmr  unit  to  the  surface.  Die  control  hose  is  also 
decontaminated  with  the  steam  cleaner. 

Sample  Collection  Procedure 

Sample  collection  occurs  after  the  sampler  and  packer  unit  has  been  retrieved 
and  the  packer  has  been  removed,  and  sampling  flow  control  valve  is  attached  to  the  bottom 
of  the  sampler  body.  The  sampler  flow  control  valve  is  lifted  into  the  open  position  and  a 
sample  of  water  is  taken  for  parameter  tests  (pH,  conductance,  temperature).  These 
parameters  cannot  be  measured  during  the  purging  procedure  because  of  the  system 
configuration.  Once  these  parameters  have  beat  recorded,  the  sample  flow  control  valve  is 
opened  and  the  samples  are  collected. 

After  the  samples  for  the  well  have  been  collected,  the  sampler,  packer,  and 
purge  pump  are  disassembled  and  placed  in  tlie  decontamination  tray  in  the  bed  of  the  truck 
for  decontamination.  A  dilute  solution  of  Alctmox*  and  drinking  water  is  sprayed  on  the 
inside  and  outside  surfaces  to  be  decontaminated.  Steam  clean  the  inside  and  the  outside  of 
the  parts  until  there  ate  no  mote  soap  bubbles  on  the  parts. 

Measure  the  post-purge  water  level  and  log  the  measurement  in  the  logbook. 
5.7  Surface  Water  Sampling 

Water  samples  ate  collected  from  surface  watn  drainages  according  to  the 
following  procedures.  The  field  preparation  procedures  for  the  sampling  event  include 
scheduling,  (2C  sample  assignment,  sample  container  prqnration,  and  development  of 
documentation  materials,  ifealth  and  safety  procedures  described  in  the  project  Health  and 
Safety  Plan  will  be  followed.  These  include  procedures  for  monitoring,  personal  protective 
equipment,  and  irtiysical  hazards. 

Sample  Locations 

Surface  water  drainages  to  be  sampled  include  on-base  storm  drainage  systems 
of  Magpie  Creek,  Arcade  Creek,  and  the  "Unnamed  Stream."  Emphasis  is  placed  on 
drainages  that  cross  the  base  boundaries  and  that  potentially  receive  contaminants  from 
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fonner  waste  disposal  sites.  Specific  sample  locations  and  analytical  parameters  ate 
identified  in  the  SAP  prqnied  for  the  surface  water  survey.  All  sample  sites  are  confirmed 
by  visual  inspecticm  during  the  prqnration  of  the  SAP.  The  site  locations  will  be 
documented  by  measuring  northing  and  easting  from  a  surveyed  reference  point,  or 
professionally  surveyed  if  the  DQOs  require  a  greater  level  of  accuracy.  Photogr!q)hs  taken 
at  the  sites  can  be  used  to  document  site  conditions  at  the  time  of  sampling. 

Sample  Collection 

Grab  samples  are  collected  from  the  midpoint  of  each  drainage  sampled,  or 
from  the  edge  of  the  pond  or  lagoon.  The  samples  are  obtained  in  a  manner  that  minimizes 
the  potential  for  cross-contamination  by  collecting  samples  directly  into  the  containers. 
Sampling  equipment  will  be  decontaminated  following  the  procedures  described  in  Section 
S.6.2.  Background  locations  are  sampled  first,  then  the  furthest  downstream  sample.  The 
upstream  locations  closer  to  the  suspected  source  or  known  discharge  point  are  sampled  last. 
This  will  minimize  the  potential  for  cross-contamination  or  carry-over  from  sampling 
equipment.  In  locations  where  both  surface  water  and  sediment  samples  are  to  be  collected, 
the  surface  water  are  collected  first.  Samples  are  collected  from  the  bank  nearest  the 
suspected  source  of  contamination. 

Prior  to  sample  collection,  field  personnel  will  re-suit  with  new,  clean,  poly¬ 
vinyl  chloride  surgical-type  gloves  in  order  to  avoid  cross  contamination  of  the  sample  or 
bottle.  Water  samples  for  VOCs  ate  collected  by  submerging  the  sample  containers.  A 
decontaminated  stainless  steel  bucket  or  Teflon*  beaker  is  used  when  collecting  composite 
samples  for  nonvolatile  parameters,  or  when  there  is  not  adequate  stream-flow  to  submerge 
the  sample  container.  Water  collected  in  the  bucket  or  beaker  is  carefully  decanted  into  the 
proper  sample  containers.  Streambed  augmentation  is  used  if  samples  are  to  be  collected  for 
volatile  analyses,  and  the  flow  or  dq>th  is  not  great  enough  to  submerge  the  sample 
cmitainer.  This  consists  of  briefly  damming  the  flow,  or  creating  a  depression  in  die 
streambed.  The  sample  is  collected  after  the  disturbed  sediment  clears. 

Surfiice  water  samples  may  also  be  obtained  using  a  continuous  automatic 
sampler.  With  a  crnidnuous  sampler,  an  intake  probe  is  secured  at  the  sampling  point  and 
the  sampler  is  prqnogrammed  to  collect  either  individual  or  composite  samples  at  designated 
times  throughout  the  day. 


Section:  S.O 

Revision:  .1 

Date:  08/04/92 
Page  90  of  141 

After  collection  of  each  sample,  all  boots  and  waders  are  decontaminated 
according  to  the  following  three-stq>  process:  1)  wash  equipmoit  in  detergrat  and  potable 
water  solutitm  using  a  brush;  2)  rinse  with  potable  water;  and  3)  rinse  with  deionized  wato*. 
Between  sample  locations,  all  sample  coUectimi  equipment  is  decontaminated  using  the 
standard  procedure  presented  in  Sectimi  3.6.2. 

Water  Blanks  and  Duplicates 

Ambient  (field)  blanks  are  collected  by  pouring  ASTM  Type  11  Reagent  Wato* 
directly  into  the  sample  container  in  the  field.  A  trip  blank,  a  sealed  vial  of  Type  n  Reagent 
Water,  accompanies  samples  collected  for  VOC  analysis.  One  trip  blank  per  cooler  or  other 
designated  frequency  in  the  SOW  is  collected.  Surface  water  duplicates  are  collected  as 
aliquots  of  a  composite  sample,  except  for  volatile  parameters  that  must  be  collected  as 
sequential  samples  from  the  water  body.  Requirements  for  blanks  and  duplicates  are 
presented  in  Section  10.0,  Intnnal  Quality  Control,  and  in  the  SOW  and  work  plan  for  the 
sampling  activity. 

Field  Measurements 

For  all  surface  water  bodies  sampled,  the  dq>th  of  water,  temperature,  pH, 
and  specific  conductance  are  measured  prior  to  collecting  samples  for  laboratory  analyses. 

The  pH/conductivity  meter  is  rinsed  with  Type  n  reagent  water  prior  to  sampling  and 
between  sampling  locations. 

Portable  real-time  organic  vapor  analyzers  may  be  used  to  perform  real-time 
screening  of  total  hydrocarbon  vsqmrs.  An  organic  vapor  analyzer  (OVA)  with  a  flame 
ionization  detector  and  a  range  of  1  to  10,(XX)  parts  per  million  (ppm)  is  used  to  detect  total 
hydrocarbons.  In  additicm  to  the  OVA,  an  HNu*  Systems  photoionizer,  with  a  range  of  0  to 
2,0(X)  ppmv  is  used  to  detect  nonmethane  hydrocarbons.  The  instruments  are  calibrated  daily 
using  certified  methane-in-air  (OVA)  or  TCE-in-air  (HNu**)  gas  standards.  Further  details 
on  these  instruments  can  be  found  in  Sections  7.2  and  8.4  of  this  QAPP. 

Radioactive  material  may  be  present  at  specific  sampling  locaticms,  therefore, 
radioactive  iqwctrum  detector  is  available  for  use. 
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Rectwdkeepiiig  and  Sample  Handling  Procedures 

All  data  collected  in  the  field  are  recorded  on  sample  field  sheets.  Pertinent 
field  information,  including  date  of  last  rainfidl  and  amount  (if  within  the  past  one  to  two 
weeks),  the  width,  dq>th,  and  flow  rate  of  streams,  the  surface  water  conditions,  and  the 
locatitm  of  any  discharge  of  pipes,  sewers,  or  tributaries  is  recorded  cm  field  she^.  Sample 
ccmtrol  infimnation  is  docunwnted  in  a  master  log.  Chain-of-custody  records  are  compl:^ 
subsequent  to  sample  collection.  Data  collection  and  chain-of-custody  forms  are  described  in 
more  d^ail  in  Section  6.0. 

All  samples  will  be  stored  at  4°C  from  immediately  after  collection  until 
analysis.  In  the  field,  samples  are  kept  in  coolers  (ice  chests)  kept  cool  with  ice.  The  chain- 
of-custody  record  accompanies  sealed  samples  to  the  laboratory. 

5.8  SoU  Samples 

Surface  and  subsurface  soil  samples  are  collected  during  various  phases  of  the 
RI.  The  rationale  for  sample  collection,  including  sampling  locations,  analytical  parametos, 
and  number  and  type  of  samples  is  established  in  the  SAP  for  the  field  effort.  Sample 
collection  is  documoited  using  sample  logs  and  chain-of-custody  forms  as  described  Section 
6.0.  In  addition,  field  data  are  documented  cm  data  sheets  prepared  for  each  sampling  task 
and  sampling  locaticms  are  noted  on  site-spedfic  nuq>s.  The  field  data  sheets  are  described  in 
the  individual  work  plans.  Lithologic  logs  are  prqmred  during  all  drilling  operations. 
Preparatimi  of  lithologic  logs  is  discussed  in  Section  5.2.  Health  and  safety  procedures 
presented  in  the  project  Health  and  Safety  Plan  will  be  followed  during  all  field  procedures. 

Surface  and  near-surfiu»  soils  may  be  collected  by  a  number  of  techniques, 
including  surface  scisqnng,  hand  angering,  and  core  sampling.  Subsurface  soil  samples  are 
collected  during  drilling  operations.  The  principal  drilling  technique  to  be  used  for 
subsurface  soil  sampling  is  hollow-stem  angering,  although  mud  rotary,  air  rotary,  soni- 
cation,  and  dual  tube  air  percussion  may  be  used  in  some  cases,  depending  upon  the  D(y)s, 
and  efficiency  of  the  specific  drilling  procedures  will  be  documented  in  the  SAP.  Samples 
are  collected  using  q;)lit-qx)on  samplers,  modified  California  samplers,  Shelby  tubes,  or 
directly  from  cuttings.  All  of  diese  methods  can  be  used  to  collect  discrete  or  composite  soil 
samples.  Soil  samples  to  be  analyzed  few  nonvolatile  parameters  can  be  composited  dther  in 
the  fidd  or  the  laboratory;  soil  samples  to  be  analyzed  for  volatile  parameters  cannot  be 
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composited  because  of  potential  loss  of  those  compounds.  Examples  of  field  data  sheets  used 
to  document  soil  sample  collection  activities  are  shown  in  Figures  S-22  and  5-23. 

Surface  Scraping 

Surface  scraping  may  be  used  to  collect  soil  samples  from  the  ground  sur^u», 
sidewalls  and  bottom  of  trenches  or  excavations,  and  scale  or  sediment  from  tanks,  ponds, 
impoundmovts,  or  streams.  The  samples  are  collected  using  the  following  procedure: 

1.  Check  all  equipment  and  sample  containers  to  ensure  that  the  equipment 
is  clean  and  that  the  containers  are  new  and  have  been  prq)erly 
prqMued. 

2.  Label  container  and  initiate  the  chain-of-custody  process  and  task/ 
sample-specific  data  sheet,  as  applicable. 

3.  PrqMue  surface  for  sampling  by  removing  any  vegetation,  sticks, 
stones,  etc. 

4.  For  discrete  samples: 

a.  Scrape  a  thin  layer  of  soil  directly  into  the  sample  container 
using  a  stainless  steel  spoon.  This  should  be  done  as  quickly 
and  with  as  little  disturbance  as  possible  in  order  to  minimize 
the  loss  of  volatile  and  semivolatile  organics. 

b.  Csq>  the  container  with  a  Teflon*-lined  cap  and  place  in  a  cooler 
at4‘’C. 

5.  For  laboratory  composited  samples  (nonvolatile  parameters  only): 

a.  Collect  individual  samples  at  each  location  to  be  composited  as 
described  in  Step  No.  4  above. 
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OU  B  SOIL  AND  SEDIMENT  SAMPLE  DATA  SHEET 
HAND  AUGER  AND  SOIL  BORING  SAMPLES 


Boring  ID_ 
ICID _ 


Date 


Site  ID 


Location  type:  Surface,  Borehole,  Channel/Ditcfa 

(cicclc  one) 


Saniplen_ 
Cooler  ID_ 


^neu  oaokri 


Location  Mcaaarceaents: 
Borehole  depth: _ 


Reference  Point_ 


(MW  Niunbcr  or  BU(.  NuoUwt  A  Coioet) 


Borehole  diameter 


(shippiaa  cooler) 
_Ft.  N,S,  E,  or  W 
_FL  N,SJE,  or  W 
a  NAE,  or  W 


Construction  Method:  HSA,  Hand  auger,  Sonication,  Slide  hammer 

(circle  one) 


_a  NAE,  or  W 
(dictc  directioo) 


Field  Sample  ID 


Comments: 


Blind  Sample  ID 


Beginniag  Depth 


Ending  Depth 


Time 


Max  FID 


AaMm  (efadi  ooo  or  mam)t  SWSOia  SW7D60.  SW71M,  SW7421.  SWT471.  SW7740.  SW3S»/SWM)15.  SW5030/SWM)U.  SWWtO.  SWtO». 

$wst«>.  swsuo.  swato.  swtxn.  swasn.  swasia  swmi  swms.  swnsa  swmo  OEMai),  esoi.i.  eem.  HMim  asim  d22imo.  asim 

D241*«.  ASTM  D2435^.  ASIM  D«22-«.  ASTM  DSS44D.  E6W/M*aMII.  PM>  Toniotf  _ 


Field  Sample  ID 


Comments: 


Blind  Sample  ID 


Beginaing  Depth 


Ending  Depth 


Tune 


Max  FID 


AoilyM*  Raqoued  (cade  am  or  me):  SW6010.  SWTtMO.  SW7196.  SW742I.  SW7471.  SW7740.  SW3SS0/SWa015.  SWS030/SWI0I}.  SWmO.  SW80S0. 
SW8140.  SWBISO.  SWS2W.  SWKTD,  SWB2K.  SW8310.  SWW12.  SWmS.  SW9060.  SW93I0  (EMO-l),  E901.1.  BWJ.  HMUSS.  ASIM  D221M0.  ASIM 
02434,68.  ASIM  D243S40.  ASIM  D42243.  ASIM  083443.  Bm/MUlX.  Fna  Tonity  _ 


Field  Sample  ID 


Comments: 


Blind  Sample  ID 


Beginning  Depth 


Ending  Depth 


Tune 


Max  FID 


AiulyMi  RaqoM  (cM*  oae  or  mr):  SW6010.  SWTOSO.  SWn96.  SW743t  SW7471.  SW7740.  SW3S30/SWI013.  SWS030/SW80U.  SW8040.  SWaim. 
SW8I40.  SWS130.  SW8240.  SWS27D.  SW82S0.  SWSIIO.  SW90I2.  SWms.  SWmo.  SW93I0  (6300.1).  E901.I.  6607.  HML338.  ASIM  0221640.  ASIM 
D243468.  ASIM  0243340:  ASTM  D42243.  ASIM  083443.  B600/M642JO.  FoO  ToaalT  _ _ _ 


Figure  5-22.  Example  Soli  or  Sediment  Sample  Field  Data  Form 


0991-078-65 
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b.  In  the  laboratory,  homogenize  each  sample  designated  to  be 

included  in  the  composite  and  combine  an  equal  weight  of  each 
in  the  composite. 

6.  For  field  composited  samples  for  nonvolatile  parameter  analysis: 

a.  Collect  an  equal  amount  of  soil  from  each  location  to  be 
included  in  the  composite  by  scraping  a  thin  lay^  of  soil  into 
separate  sample  jars,  and  then  empty  all  of  the  jars  into  a 
stainless  steel  bowl. 

b.  Homogenize  the  soil  by  thoroughly  mixing  with  a  stainless  sted 
spoon. 

c.  Divide  the  homogenized  soil  into  four  equal  quarters  and  collect 
the  composite  sample  from  one  of  the  quarters. 

d.  Cap  the  labelled  container  with  a  Teflon*-lined  cap  and  place  in 
a  cooler  at  4°C. 

7.  Complete  chain-of-custody  and  field  data  sheets.  Log  sample  into 

logbook. 

8.  Decontaminate  sampling  equipment  between  each  sample  following  the 

procedure  described  in  Section  S.6.2. 

9.  Document  sample  locations  on  a  map. 

Hand  Angering 

Hand  augering  is  used  to  collect  soil  samples  fix>m  dq>ths  up  to  10  feet  BGS, 
although  the  technique  can  sometimes  be  used  to  a  depth  as  great  as  30  feet  BGS.  This 
method  is  not  tq^ropriate  for  collecting  samples  for  volatile  parameter  analysis  because 
undisturbed  samples  are  not  obtained,  and  volatile  compounds  may  be  lost  (see  the  following 
core  sampling  method).  Hand  augers  equipped  with  3'inch  diameter  cylindrical  stainless 
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sted  bits  are  used.  A  typical  hand  auger  kit  is  shown  in  Figure  S-24.  Soil  samples  are 
collected  as  follows: 

1.  Check  all  equipment  and  sample  containers  to  ensure  that  the  equipment 
is  clean  and  that  the  containers  are  new  and  have  been  properly 
prq)ared. 

2.  Label  container  and  initiate  chain-of-custody  and  task/sample-specific 
data  sheet,  as  applicable. 

3.  Auger  to  the  desired  sampling  depth.  Soil  for  lithologic  inspection 
should  be  placed  on  plastic  sheeting. 

4.  For  discrete  samples: 

a.  At  the  desired  sampling  depth,  collect  soil  in  the  bit  and  empty 
into  an  stainless  steel  bowl.  Typically,  a  1-foot  column  of  soil 
will  be  collected.  However,  if  only  a  short  column  of  soil  is 
desired,  the  soil  can  be  emptied  directly  into  the  sample 
container.  Level  1  measurements  using  an  OVA,  OVM,  or 
HNu*  are  taken  and  recorded  on  field  data  sheets  at  this  time  if 
required  in  the  SAP.  Follow  the  procedures  in  Section  8.4. 

b.  Homogenize  the  soil  by  mixing  with  a  stainless  steel  spoon. 
Minimize  mixing  as  much  as  possible,  or  eliminate  when 
sampling  for  semivolatile  organics. 

c.  IMvide  the  homogenized  soil  into  four  equal  quarters  and  collect 
the  sample  from  one  of  the  quarters.  More  than  one  quarter 
may  be  used  if  additional  sample  is  needed  for  all  parameters. 

d.  Qq)  the  container  with  a  Teflon*-lined  cap  and  place  in  a  cooler 
at  4‘’C. 

5.  Backfill  hole  with  native  material,  or  fill  hole  with  cement  grout,  if 
required  by  the  SAP. 
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6.  For  laboratory  composited  samples  (nonvolatile  parametm^  only): 

a.  Collect  individual  samples  at  each  location  to  be  composited  as 
described  in  Step  No.  4  above. 

b.  In  the  laboratory,  homogenize  each  sample  designated  to  be 
included,  and  combine  an  equal  weight  of  each  in  the  composite. 

7.  For  field  composited  samples  (nonvolatile  parameters  only): 

a.  Collect  an  equal  amount  of  soil  from  each  location  to  be 
included  in  the  composite.  If  soil  from  different  depths  within 
the  same  auger  hole  are  to  be  composited,  place  soil  from  each 
depth  into  a  stainless  steel  bowl.  If  soils  from  the  same  dq^  in 
different  auger  holes  are  to  be  composited,  collect  soil  from 
each  location  as  described  in  Step  No.  4  above  and  place  in 
separate  sample  containers.  Then  empty  all  of  the  samples  into 
the  metal  bowl  after  all  locations  have  been  sampled. 

b.  Homogenize  the  soil  by  thoroughly  mixing  with  an  stainless 
steel  spoon. 

c.  Divide  the  homograized  soil  into  four  equal  quarters  and  collect 
the  composite  sample  from  one  of  the  quarters. 

d.  Cap  the  container  with  a  Teflon*-lined  cap  and  place  in  a  cooIct 
at4"C. 

8.  Complete  chain-of-custody  and  field  data  sheets.  Log  sample  into 

logbook. 

9.  Decontaminate  sampling  equipment  between  each  sample  following  the 

procedure  described  in  Section  S.6.2. 


10.  Document  sample  locations  on  a  map. 
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C<we  Sampler  with  SoO  Sleeves 

Core  sampling  with  soil  sleeves  will  be  used  to  collect  soil  samples  from 
depths  up  to  10  feet  BGS.  The  core  sampler  with  slide  hammer  handle  is  designed  to  collect 
relatively  undisturbed  soil  samples  by  driving  a  cylindrical  cup  (similar  to  the  bit  of  a  split- 
q;)oon  sampler)  into  the  ground  u^g  a  sliding,  weighted  handle.  This  method  is  appropriate 
for  collecting  samples  for  volatile  and  semi-  or  nonvolatile  parametm*  analysis.  The  6-inch- 
long  cup  contains  stainless  steel  soil  sleeves  in  which  the  soil  is  retained.  Soil  sleeves  from  1 
to  6  inches  in  length  and  2  inches  in  diameter  are  available.  Sampling  subsurface  soil 
requires  drilling  to  the  desired  sample  dq)th  with  a  hand  auger.  The  soil  lithology  is 
recorded  on  the  boring  log  shown  in  Figure  S-3.  Soil  samples  are  collected  as  follows: 

1.  Check  all  equipment  and  soil  sleeves  to  ensure  that  the  equipment, 
including  the  sleeves  have  been  properly  cleaned.  Ensure  that  the 
containers  are  new  and  have  been  properly  prepared. 

2.  Initiate  chain-of-custody  and  task/sample-specific  data  sheet,  as 
sqjplicable. 

3.  Drill  to  the  desired  sampling  depth  with  a  hand  auger,  if  necessary. 

Soil  for  lithologic  inspection  should  be  placed  on  plastic  sheeting. 

4.  At  the  desired  sampling  depth,  drive  the  core  sampler  into  the  ground 
with  a  sliding  hammer  action. 

5.  Remove  the  core  sampler  and  open  the  cup.  Remove  the  soil  sleeves 
from  the  cup  and  cap  with  Teflon*  c^s  or  Teflon*  tape  covered  with 
PVC  csq>s.  Level  1  measurements  using  an  OVA,  OVM,  or  HNu*  are 
taken  and  recorded  on  field  data  sheets  at  this  time,  if  required  in  the 
SAP.  Follow  the  procedures  in  Section  8.4. 

6.  Label  each  soil  sleeve  and  place  samples  in  a  cooler  at  4**C. 

7.  Backfill  hole  with  native  material,  or  fill  hole  with  cement  grout  if 
required  in  the  task-specific  work  plan. 
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8.  For  laboratory  comported  samples  (nonvolatile  parameters  <Mily): 

a.  Collect  individual  samples  at  each  location  to  be  composited  as 
described  above;  and 

b.  In  the  laboratory,  homogenize  each  sample  designated  to  be 
included  in  the  composite  and  combine  an  equal  weight  of  each 
in  the  composite. 

9.  For  field  composited  samples  (nonvolatile  parameters  only): 

a.  Collect  individual  samples  at  each  location  to  be  composited  as 
described  above; 

b.  Remove  an  eqiml  weight  of  soil  from  each  sleeve  to  be 
composited  and  place  in  an  stainless  steel  bowl; 

c.  Homogoiize  the  soil  by  thoroughly  mixing  with  a  stainless  sted 
spoon; 

d.  Divide  the  homogenized  soil  into  four  equal  quarters  and  collect 
the  composite  sample  from  one  of  the  quarters;  and 

e.  Qq)  the  container  with  a  Teflon*-lined  cap  and  place  in  a  coolo* 
at4’C. 

10.  Complete  chain-of-custody  and  field  data  sheet. 

11.  Decontaminate  sampling  equipment  between  each  sample  depth 

following  the  procedure  described  in  Section  S.6.2. 

12.  Stainless  steel  soil  sleeves  are  cleaned  prior  to  sampling  by  the 

following  four-step  process: 

a.  Wash  sleeves  in  a  solution  of  nonphosphate  detergent  and 
potable  water; 
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b.  Rinse  with  potable  water; 

c.  Rinse  with  distilled  or  deionized  water,  and 

d.  Bake  at  160°C  for  a  minimum  of  8  hours. 

Hollow-Stem  Angering  and  Splk-Spoon  Sampling 

Hollow-stem  augering  or  sonication  drilling  will  be  used  to  collect  subsurface 
soil  samples  from  depths  exceeding  10  to  30  feet  BGS.  The  sampling  sites  will  be  marked 
and  surveyed  according  to  the  procedure  described  in  Section  S.2.  Hollow-stem  augering 
will  be  used  in  conjunction  with  a  split-spoon  sampler  to  collect  soil  samples  as  follows: 

1.  Initiate  chain-of-custody  and  boring  log.  Initiate  task  sample  q)ecific 
data  sheet,  if  any. 

2.  By  using  a  conventional  drill  rig,  as  shown  in  Figure  5-1,  a  hole 
(typically  8  or  10  inches  in  diameter)  will  be  bored  to  the  required 
sampling  dq)th.  At  the  desired  dq>th,  the  drive  tip  of  the  bit  (and 
drive  shaft)  will  be  removed  from  the  hole.  A  downhole  hammer  (or  a 
drill  stem  with  an  external  hammer)  fitted  with  a  q)lit-q)oon  samplo^ 
will  be  lowered  inside  the  auger  stem  to  the  sampling  dqKh.  The 
sampler  will  be  diivro  into  the  soil  approximately  18  inches  and  then 
removed,  with  the  soil  sample  retained  in  the  split  spoon.  No  fluids 
will  be  used  to  advance  soil  borings. 

3.  A  Dames  &  Moore  (D&M)  split-spoon  sampler  (Figure  5-25)  with 
stainless  steel  liners  will  be  used  to  (^tain  samples  at  5-foot  intervals  or 
other  designated  intends  for  chemical  analysis,  visual  observation, 
lithologic  characterization,  and  soil  vtqwr  screening.  This  type  of 
sampler  allows  for  the  collection  of  relatively  undisturbed  samples  and 
minimizes  losses  of  volatile  and  semivolatile  species. 


18  •  24 
InchM 
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The  sample  is  18  inches  long  and  3  inches  in  diameter  and  omtains  six 
stainless  steel  liners  aj^roximately  3  inches  long.  The  sampler  is  qdit 
lengthwise  to  insert/remove  the  liners.  As  the  sampler  is  driven  into 
the  sdl,  samples  are  retained  in  the  stainless  steel  liners. 

4.  After  the  sampler  is  removed  from  the  hole,  liners  are  separated, 
removed  from  the  hold^,  and  those  selected  for  analysis  are  csq[>ped 
with  Teflon*  caps  or  wrsqiped  with  Teflon*  t^  and  covered  with  PVC 
cs^.  Level  1  measuremoits  using  an  OVA,  OVM,  or  HNu*  are  taken 
and  recorded  on  field  data  sheets  at  this  time  if  required  in  the  SAP. 
Follow  the  procedures  in  Section  8.4. 

5.  If  samples  are  to  be  retained  for  nonvolatile  chemical  analysis,  the  soil 
will  either  be  left  in  the  liner  and  capped,  or  placed  in  an  ^n^riate 
container  with  minimal  disturbance.  The  container  will  be  sealed  widi 
a  Teflon*-lined  cap. 

6.  A  portion  of  the  sample  will  be  collected  in  properly  marked  sample 
bags  and  retained  for  visual  inspection.  Information  on  the  soil 
lithology  will  be  recorded  on  a  boring  log  (Figure  5-3). 

7.  After  each  sample  is  collected,  the  split-spoon  and  tip  will  be 
decontaminated  by  the  procedures  described  in  Section  5.6.2. 

8.  The  stainless  steel  liners  will  be  prqxued  prior  to  use  by:  1)  washing 
in  a  solution  of  detergrat  and  potable  water;  2)  rinsing  with  pcMable 
water;  3)  rinsing  with  dmonized  water;  and  4)  baking  at  lOti^C  for  a 
minimum  of  8  hours. 

9.  In  loose  formations,  a  split-spoon  sampler  equipped  with  a  sample 
catcher  will  be  used  to  prevent  sample  loss.  The  catcher  will  be 
decontaminated  in  the  same  manner  used  to  decontaminate  the  ^lit- 
spoon  sampler. 

10.  Label  sleeves  and  place  samples  in  cooler  at  4'’C. 
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11.  The  hollow-stem  auger  flights  and  split-spoon  sampler  will  be  steam 
cleaned  between  borings. 

12.  At  the  completion  of  each  boring,  the  borehole  will  be  abandoned  by 
backfilling  with  native  material  to  a  dq>th  of  10  feet  BLS  or  10  feet 
bdow  the  lowest  extent  of  visible  contaminatitm,  whichever  is  deq)est, 
and  grouting  to  the  surface  with  cement,  or  as  described  in  Section 
5.2.8  if  designated  in  tte  SAP. 

13.  Complete  boring  log  and  field  data  sheets. 

5.9  Sedlmeiit  SampUng 

Sediment  samples  may  be  collected  from  dry  streambeds  by  surface  scn4>ing, 
hand  augeiing,  or  cote  sampling  using  a  core  sampler  with  stainless  steel  sleeves.  When 
sediment  cores  are  taken,  the  percent  recovary  shall  be  recorded  in  the  field  log.  These 
methods  have  been  described  in  Section  5.8.  Sediment  samples  may  be  collected  using  a 
PVC  tube  or  POnar  dredge  when  water  presoit  in  the  stream  prevents  the  use  of  the  above 
referenced  sampling  methods.  Each  of  these  techniques  allows  for  the  collection  of  discr^ 
samples,  with  the  option  of  compositing  samples  in  either  the  field  or  the  laboratory.  The 
selection  of  the  optimum  sediment  sampling  technique  will  dq)end  on  the  field  conditions  and 
the  desired  samjde  dqKh.  The  tq)ptopriate  sampling  procedures  will  be  selected  by  the  field 
task  leader,  and  will  be  selected  to  satisfy  the  DQOs  and  accommodate  the  site  conditions, 
and  health  and  safety  concerns.  The  rationale  for  sample  collection,  including  sample 
locations,  analytical  parameters,  type  of  equipment,  and  number  and  type  of  samples  will  be 
described  in  the  SAP.  Sample  labeling,  field  data  recording,  compositing,  QC  requirements, 
and  equipment  deccmtaminatimi  procedures  are  the  same  as  those  described  in  Section  5.8. 

PVC  Tube 

A  PVC  or  stainless  steel  tube  may  be  used  to  collect  sediment  samples  from 
boieath  a  liquid  layer.  The  tube  is  driven  down  through  the  liquid  into  the  underlying 
sediment  to  the  desired  sampling  depth;  a  rubber  mallet  is  used  to  drive  the  tube  to  depth  if 
necessary.  A  peristaltic  pump  is  used  to  remove  the  liquid  from  the  casing.  If  there  is  any 
difficulty  in  removing  the  liquid  (i.e.,  there  is  an  insufficient  seal  on  the  bottom),  the  casing 
can  be  drivm  down  further.  After  the  liquid  has  been  removed,  the  PVC  tube  can  be  with- 
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drawn  with  the  sediment  sample  plug  in  the  bottom.  If  the  sediment  is 
the  tube,  a  hand  auger  band  can  be  extended  down  through  the  casing 
sample.  The  sedim«it  is  placed  directly  into  the  sample  container  or  a 
for  compositing. 

FOnar  Dredge 

A  PtHiar  dredge  (Figure  5-26)  may  be  used  to  collect  sediment  samples  from 
impoundments  or  flowing  streams.  This  type  of  sampler  has  a  jaw-type  mechanism  that  is 
tripped  from  above  to  collect  the  sediment  sample.  The  dredge  is  lowered  through  the  liquid 
to  the  sedimmt  with  the  jaws  in  the  open  position.  The  dredge  is  lowered  slowly  to 
minimize  disturbance  of  the  sediment  upon  contact.  As  the  dredge  is  retrieved,  the  jaws 
close  and  the  isolated  sediment  is  brought  to  the  surface,  where  the  sample  is  transferred  to 
the  sample  contains  or  stainless  steel  bowl. 

5.10  Soil  Gas  Sampling 

Soil  gas  sampling  is  performed  using  a  variety  of  sampling  techniques.  These 
techniques  include  measuring  soil  gas  concentrations  at  the  ground  surface;  in  a  slide  hammer 
or  hand-auger  hole;  in  split-spoon  samples;  in  shallow  soil  gas  probes;  downhole 
measurements  in  borings;  and  in  soil  gas  monitoring  wells.  Additionally,  emission  flux 
measuremoits  can  be  made  at  the  ground  surface,  in  borings,  or  in  an  exposed  traich.  The 
analytical  methods  currently  anticipated  for  use  with  soil  gas  samples  in  the  McClellan  AFB 
RI/FS  program  are  discussed  in  Section  8.0. 

The  sdection  of  the  optimum  soil  gas  sampling  technique  will  dq)end  on  the 
D(y)s  for  the  site  or  field  effort,  the  site  characteristics  and  accessibility,  and  the  intended 
use  of  tte  analytical  results.  Measurements  can  be  made  using  portable  real-time  organic 
vtqxv  analyzers  or  direct  reading  sorbent  tubes  for  Level  1  analyses,  soil  gas  syringe  samples 
can  be  collected  for  Level  2  analyses,  or  stjunless  steel  canistm*  or  sorbent  tube  samples  can 
be  collected  for  Level  3  analyses.  The  rationale  for  sample  collection,  including  sample 
locations,  analytical  levels  and  parameters,  and  number  and  type  of  samples  collected,  will 
be  described  in  the  SAP  developed  for  each  sampling  task.  The  selected  analytical 
parameters  will  detnmine  the  quantity  of  the  sample,  the  container  or  media  type,  and  the 
preservation  required. 


too  fluid  to  remain  in 
to  collect  a  sediment 
stainless  steel  bowl 


Section:  S.O 

Revision:  1 

Date:  08/04/92 
Pate  106  of  141 


0491-078^ 


Section:  5.0 

Revision:  1 

Date:  08/04/92 
Page  107  of  141 

Sample  collectum  will  be  documoited  using  field  log  books,  field  data  forms, 
and  chain-of-custody  forms.  Site  locations  will  be  surveyed  in  the  field  by  measuring 
northing  and  easting  from  a  surveyed  reference  point,  or  locations  can  be  professionally 
surveyed  if  greater  accuracy  is  required.  Preparation  for  any  of  the  shallow  or  downhole  soil 
gas  sampling  field  efforts  includes  obtaining  digging  permits,  developing  detailed  task 
instructions  showing  sample  locations  and  QC  requirements,  example  data  sheets,  training  in 
documentadmi  and  field  procedures,  and  a  health  and  safety  meeting.  Digging  permits  are 
required  to  oisure  that  underground  objects  or  utilities  will  not  be  encountered.  Pmmits  are 
requested  by  the  field  task  leader  and  are  coordinated  by  McClellan  AFB  EM. 

5.10.1  Ground  Surface  Screening 

The  measurement  of  gas  concentrations  at  the  ground  surface  is  performed  in 
the  initial  phase  of  testing  for  potential  surface  emissions.  This  is  intended  as  a  preliminary 
survey  to  idoitify  large  variations  in  emissions  and  locations  for  additional  measurements. 
Surface  screoung  is  performed  by  walking  across  a  site  on  the  grid  pattern  (established  for 
the  site  in  the  SAP),  using  a  sampling  instrument  to  detect  areas  that  have  elevated 
concentrations  of  VOCs  in  the  soil  gas  near  the  surface.  Sampling  can  be  performed  by 
using  portable  real-time  analyzers  such  as  an  OVA,  OVM,  and  HNu*,  or  MicroTip™,  or  a 
sample  can  be  collected  in  a  stainless-steel  canister  or  pump  with  sorbent  tubes.  The 
sampling  is  performed  as  follows: 

1.  Initiate  field  data  sheet  and  map  according  to  the  procedures  in  Section 
6.0  and  the  field  task  instructions.  Ensure  that  instrument  is  properly 
calibrated  and  operating  correctly  (refer  to  Section  7.2).  If  samples  are 
to  be  collected,  initiate  chain-of-custody  or  sample  log  and  ensure  that 
all  sampling  equipment  is  clean. 

2.  Standing  upwind  of  the  site  (at  least  3  to  S  yards  upwind  of  the 
investigation  area  boundary,  or  as  specified  in  the  SAP),  hold  the  input 
probe  in  the  air,  approximately  10  feet  above  the  ground,  and  away 
from  any  equipment,  etc.  Note  the  reading,  or  average  reading  after 
one  minute.  This  is  the  initial  ambient  reading.  Record  location  and 
reading  on  site  map  and  data  sheet. 
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3.  Walk  the  site  on  a  grid  pattern  with  the  inlet  prc^  of  the  sampling 
device  within  3  inches  of  the  surface.  Walk  the  site  slowly,  noting  any 
reading  exceeding  three  times  the  ambient  reading.  Aft^  voifying  die 
reading  by  remeasuring  the  gas  at  that  location,  record  exceedances  <m 
a  rite  map  and  data  sheet. 

4.  After  walking  the  rite,  repeat  ambient  reading  at  the  same  location  as 
the  initial  measurement,  provided  that  the  wind  direction  has  not 
changed.  If  the  wind  direction  has  changed,  select  a  new  upwind 
location  for  the  final  ambient  measurement.  Record  location  and 
reading  on  site  map  and  data  sheet. 

5.  Oimplete  data  sheet. 

6.  If  samples  were  collected,  complete  chain-of-custody  and  label  sample 
following  the  procedures  described  in  Section  6.0  and  the  field  task 
instructions.  Purge  sampling  equipment  with  upwind  ambient  air  for  5 
minutes  or  until  reading  is  at  ambient  level,  whichever  is  longer,  before 
initiating  next  sample. 

5.10.2  Shallow  Soil  Gas  Sampling  Methods 

The  methods  that  may  be  used  at  McClellan  AFB  for  shallow  soil  gas 
sampling  include  the  following: 

•  Slide  hammer  hole  method; 

•  Hand  auger  hole  method; 

•  Hand-drivm  probe  meUiod; 

•  Pneumatic  probe  method;  and 

•  Hydraulic  probe  method. 

Slide  hammer,  hand  auger,  and  the  hand-driven  methods  are  best  used  for 
small  rite  investigations  where  only  a  few  samples  are  needed,  or  in  remote  areas  where 
other  methods  cannot  be  used.  The  pneumatic  and  hydraulic  methods  are  designed  for 
extensive  soil  gas  investigations  where  up  to  15  samples  are  required  per  day. 
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Shallow  Soil  Gas  Equipment  Decontamination  Procedures 

Sampling  equipment  used  to  produce  sampling  holes  (slide  hammer,  hand 
auga)  is  decontaminated  by  first  brushing  soil  from  the  equipment,  and  then  washing  with 
detergent  and  rinses  with  bq)  and  distilled  water.  Sampling  probes  and  retractable  tips  are 
decontaminated  by  steam  cleaning  or  high  pressure  hot  water  washes  between  uses.  Stainless 
steel  or  Tefltm*  sampling  tubes  are  decontaminated  between  uses  by  purging  with  ambient  air 
for  S  minutes  or  until  field  FID/PID  readings  are  at  ambient  levels,  whichever  is  longer. 

The  vacuum  of  the  field  instrument  or  the  vacuum  pump  is  used  to  purge  the  tubing.  Daily 
equipment  blanks  are  collected  in  syringes  to  verify  that  decontamination  is  effective  (what  a 
fidd  gas  chromatograph  is  being  used  for  the  field  effort).  Teflon*  tubing  is  replaced  afto* 
five  uses,  or  as  needed  if  blanks  indicate  contamination.  Septa  used  for  syringe  sample 
collection  are  replaced  daily. 

Glass  sampling  syringes  and  stainless  steel  sampling  manifold  fittings  are 
baked  in  the  GC  oven  overnight.  Syringe  blanks  are  analyzed  to  ensure  that  bakeout  has 
removed  all  volatiles. 

Slide  Hammer  or  Hand  Auger  Hole  Method 

Shallow  soil  gas  may  be  sampled  using  a  slide  hammer  to  drive  a  rod  into  the 
soil,  providing  a  hole  that  will  accqtt  a  sampling  tube.  The  slide  hammer  is  a  steel  rod  with 
a  weighted  sliding  handle  used  to  drive  the  rod  into  the  ground,  as  shown  in  Figure  5-27. 

The  rod  is  3  to  6  feet  in  length  with  a  5/8-inch  diameter  head.  The  weighted  handle  of  the 
rod  is  used  to  drive  the  rod  into  the  ground  with  repeated  downward  blows. 

Shallow  soil  gases  may  also  be  measured  and  collected  from  hand  auger  holes 
in  conjunction  with  soil  sampling.  Sampling  can  be  performed  at  several  depths  within  each 
hole,  if  desired.  The  maximum  hand  auger  depth  is  usually  10  feet  BGS,  although  depths  up 
to  30  feet  BGS  may  be  achieved  with  some  augers.  Samples  may  be  collected  at  designated 
intervals  within  the  hole.  The  field  procedure  for  hand  auger  soil  gas  sampling  is  as  follows: 

1.  Initiate  field  data  sheet  and  chain-of-custody  or  sampling  log,  if 

tqqslicable,  following  the  procedures  in  Section  6.0  and  the  field  task 
instructions. 
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Figure  5-27.  Slide  Hammer 
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2.  The  slide  hammer  or  hand  auger  is  used  to  prepare  a  hole  to  the 
desired  depth. 

3.  A  1/4-inch  Teflon*  or  stainless  steel  tube  is  inserted  down  the  hole. 
Tube  dq)th  is  measured  relative  to  the  depth  of  the  auger  stem  or  slide 
hammer  to  prevent  soil  clogging  of  the  end  of  the  tube. 

4.  Soil  gas  samples  are  drawn  through  l/4*inch  Teflon*  or  stainless  steel 
tubing  connected  to  the  field  organic  vapor  analyzer  or  a  vacuum 
pump. 

5.  If  a  discrete  sample  for  laboratory  analysis  is  needed,  disconnect  field 
instrument  and  connect  the  sampling  device  to  the  tubing. 

a.  Cover  the  boring  opening  with  wood  or  plastic  that  has  a  hole 
cut  in  it  to  allow  the  sample  tubing  to  pass  through;  this 
prevents  soil  gases  from  mixing  with  the  ambient  air  or  esc^ing 
from  the  boring. 

b.  Withdraw  a  sample  through  the  tubing  at  a  rate  specified  for  the 
sampling  apparatus  and/or  analytical  method. 

c.  To  collect  syringe  samples  for  Level  2  field  gas  chromato- 
gn^hic  analysis: 

1)  Install  a  septum  in  the  sampling  line  upstream  of  the  field 
instrument.  The  field  instrument  is  left  in  place  during 
sampling  to  assure  the  continued  flow  of  soil  gases  at  the 
septum. 

2)  Purge  the  syringe  three  times  with  soil  gas. 

3)  Collect  a  sample. 
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d.  To  collect  canister  or  sorbent  samples  for  Level  3  analysis  in  an 

off-site  laboratory: 

1)  Disconnect  the  field  instrument  from  sampling  line. 

2)  Connect  the  sampling  device  (canister  or  inlet  to  sorboit 
tube)  to  the  sampling  line;  a  Swagelok*  tee  fitting  can  be 
used  to  preconnect  the  canister  or  sorbet  tube. 

3)  Collect  the  sample. 

6.  Complete  chain-of-custody,  if  applicable,  and  field  data  sheet. 

7.  Decontaminate  the  sampling  tube  and  other  equipment  following  the 
procedures  in  Section  S.IO. 

8.  Backfill  the  hand  auger  hole  by  using  native  soil  or  grout,  as  specified 
in  the  SAP. 

Hand-Driven  and  Pneumatic  Methods 

The  hand  driven  probe  or  pneumatic  driven  probe  methods  may  be  used  for 
extensive  shallow  soil  gas  sampling  investigations.  These  methods  are  semi-portable  and  can 
be  used  in  relatively  remote  areas  or  areas  that  have  confined  access.  The  probes  consist  of 
a  hollow  3/4-inch  outside  diameter  chrome/molybdenum  steel  alloy  tube  attached  to  a 
perforated,  retractable,  stainless  steel  probe  tip  or  disposable  steel  soil  gas  sampling  dp.  The 
probes  are  driven  into  the  soil  to  a  depth  of  3  to  6  feet  BGS  by  using  a  slide  hammer,  sledge 
hammer,  or  a  pnounadc  hammer  attached  to  the  top  of  the  probe  (Figures  5-28  and  S-29). 
Once  the  probe  is  driven  to  the  required  depth,  it  is  retracted  a  minimum  of  3  inches  to 
expose  the  perforated  probe  tip  to  the  soil,  or  detach  the  disposable  probe  steel  tip  and  leave 
a  void  space  for  sample  collection  below  the  probe.  The  tubing  is  then  purged  uting  a 
vacuum  pump.  The  native  pressure  in  the  tubing  is  monitored  by  a  vacuum  gauge  or  flow 
meter  to  driermine  whether  soil  gas  is  being  drawn  into  the  tubing. 

A  sample  is  collected  for  Level  2  analysis  using  a  glass  SO-cc  syringe  equipped 
with  a  Mininort*  valve  and  hypodermic  needle.  The  syringe  is  inserted  through  a  sqmirn 
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Figure  5>28.  Hand4)riven  Soil  Gas  Probe  Apparatus 
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Figure  5*29.  Pneumatic  Son  Gas  Apparatus 
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attached  to  a  manifold,  which  consists  of  Teflcm*  tubing  and  a  stainless  steel  tee.  The  soil 
gas  samples  are  then  brought  to  the  field  laboratory  for  analysis.  A  canister  sample  can  also 
be  collected  for  Level  3  analysis  at  an  off-site  laboratory  by  connecting  a  sampling  line  fiom 
the  canister  to  the  sampling  manifold. 

Bdow  is  a  description  of  the  sample  collection  Standard  Operating  Procedure. 

A.  Probe  Placement 

1.  Measure  probe  location  from  a  known  reference  point,  locate 
on-site  nu^. 

2.  Initiate  field  data  ^eet/chain-of-custody  form  following  the 
procedures  described  in  Section  6.0  and  the  field  task 
instructions. 

3.  Retrieve  a  decontaminated  soil  gas  probe,  sampling  tip,  and 
Teflon*  tubing;  assemble  sampling  probe. 

4.  Purge  Teflon*  tubing  with  vacuum  pump  for  3  to  S  minutes. 
Collect  an  equipment  blank  if  designated  by  the  field  task 
instructions  and  schedule. 

5.  Using  the  selected  pn^  driving  method,  drive  probe  3  to  6  feet 
BGS.  If  an  obstruction  is  encountered,  contact  the  Field 
Coordinator  immediately. 

B.  Sample  Extraction 

1.  Attach  Teflon*  tubing  extending  from  probe  to  sampling  mani¬ 
fold  and  vacuum  pump  intake  (connect  canister  sampling  line  to 
manifold). 


2. 


Retract  probe  2  to  3  inches  to  expose  sampling  ports  on  tip. 
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3.  Turn  on  vacuum  pump  to  measure  pressure  (should  be  -10  to 
-29  inches  of  Mercury  [Hg]).  If  the  pressure  is  greater  than  -10 
inches  of  Hg,  check  for  leaks  or  impr(q[)er  seal  around  the 
probe.  If  the  pressure  is  less  than  -29  inches  of  Hg,  retract 
probe  2  to  3  inches  while  pulling  a  vacuum  until  more  than  -29 
inches  of  Hg  is  obtained.  If  these  conditions  are  not  m^, 
relocate  probe  because  there  is  obstruction  at  the  tips,  and  the 
formati(Hi  is  too  tight  to  allow  collection  of  a  soil  gas  sample 
reading. 

4.  Purge  3  to  S  tubing  volumes  of  soil  gas.  Use  the  graph  showing 
purge  times  for  tubing  length  and  vacuum  readings  provided  in 
the  task  instructions  to  determine  purge  requirements.  Monitcv 
flow  meter  to  determine  when  completed  purging. 

5.  Close  the  valve  and  turn  off  the  vacuum  pump. 

C.  Sample  Collection 

1.  To  collect  a  syringe  sample: 

a.  A  hypodermic  syringe  equipped  with  a  Mininert*  valve 
and  hypodermic  needle  is  inserted  through  a  Teflon* 
septum  and  into  the  Teflon*  tubing  connected  to  the 
probe. 

b.  The  syringe  is  purged  a  minimum  of  three  times  by 
extracting  40  to  50  milliliters  of  soil  gas  into  the  syringe, 
clo^g  the  Mininert*  valve,  removing  the  syringe  from 
the  sq;>tum,  and  injecting  the  gas  into  the  air  (the  gas  can 
also  be  injected  into  an  organic  vapor  mtmitor  for  real¬ 
time  readings  of  soil  gas  concentrations). 

c.  Collect  sample  by  withdrawing  10  to  50  cc  of  soil  gas 
into  the  syringe,  close  Mininol*  valve,  and  remove  from 
sq)tum.  Collect  second  syringe  sample,  if  required. 
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d.  Cover  syringe  with  foam  insolation;  label  sample  with 
sample  control  number  and  complete  field  data  sheet/ 
chain-of-custody  form  following  the  procedures  described 
in  Section  6.0  and  the  field  task  instructions.  Sign  over 
sample  data  sheet/chain-of-custody  form  to  soil  gas 
runner  or  deliver  sample  to  field  lab  for  analysis. 

2.  To  collect  a  canister  sample: 

a.  Open  vacuum  gauge  valve  on  top  of  canister  to  obs^e 
initial  pr^ure.  Record  initial  pressure. 

b.  Slightly  open  side  valve  on  canister  to  draw  sample  into 
canister.  Soil  gas  should  be  slowly  drawn  into  the 
canister.  Close  valve  slightly  if  a  hissing  sound  is  heard. 

c.  Watch  canister  vacuum  gauge.  When  pressure  is 
between  negative  7  and  S  inches  of  Hg,  close  both 
valves.  sampling  port  on  canister  and  record  final 
pressure. 

d.  Complete  field  data  sheet  and  chain-of-custody  form 
following  the  procedures  described  in  Section  6.0  and  the 
field  task  instructions.  Sign  canister  and  chain-of- 
custody  form  over  to  soil  gas  runner  for  shipment  to  the 
laboratory  for  analysis. 

D.  Demobilization  and  Decontamination 


1.  Disconnect  vacuum  pump  from  Teflon*  tubing. 

2.  Extract  probe  with  jack/puller,  place  probe  in  used  probe  bin. 
The  jack/puller  mechanism  consists  of  a  clamp  that  is  placed 
around  the  probe,  and  is  connected  to  a  hydraulic  jack  that  is 
opoated  to  extract  the  probe. 
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3.  Fill  hole  with  concrete  or  fill  material,  as  designated  in  the 
SAP. 

4.  Purge  Teflon*  tubing  with  vacuum  pump  for  3  to  5  minutes.  If 
OVM  readings  exceed  1  part  per  million  by  volume  (ppmv), 
rq)lace  tubing. 

5.  Mark  location  with  field  tag. 

6.  Decontaminated  all  equipment  following  the  procedures 
described  in  Section  S.IO. 

If  the  QC  schedule  indicates  a  field  duplicate  sample  is  to  be  collected,  a 
second  probe  is  placed  within  10  feet  from  the  original  location  using  the  same  procedures. 

If  nested  duplicates  are  designated,  a  second  sample  is  collected  from  the  first  probe. 

Hydraulic  Method 

The  contractor  performs  or  subcontracts  with  a  qualified  soil  gas  sampling 
subcontractor  for  hydraulically  driven  soil  gas  probes.  The  contractor  or  the  soil  gas 
sampling  subcontractor  is  equipped  with  a  hydraulic  probe  driving  c^>ability  and  field 
laboratory  instrumentaticm  to  provide  a  means  of  obtaining  Level  2  soil  gas  analysis  by  real¬ 
time  field  analysis. 

A  field  laboratory  or  mobile  field  laboratory  consisting  of  a  vehicle  equii^)ed 
with  GC  using  FID,  PID,  or  BCD  with  packed  and  capillary  columns  are  used.  The 
equipment  are  operated  by  a  chemist  and  hydrogeologist.  Soil  gas  sampling  subcontractors 
are  supervised  by  base  contractor  field  personnel. 

Soil  gas  samples  are  collected  from  the  vadose  zone  through  steel  probes.  A 
specialized  hydraulic  mechanism  is  used  to  push  and  withdraw  the  sampling  probes  by 
transferring  the  wdght  of  the  vehicle  onto  the  probe.  The  probes  are  7-foot  lengths  of  3/4- 
inch  diameter  steel  pipe  fitted  with  detachable  steel  drive  points.  A  percussion  hammer  can 
be  used  to  assist  in  driving  probes  through  cobbles  or  through  unusually  hard  soil.  The 
vdiicle  has  gasoline-powered  generator(s)  to  provide  the  electrical  power  (110  volts  AQ  to 
operate  the  field  equipment. 
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The  probes  (similar  to  those  shown  in  Figures  S-28  and  5-29)  are  driven  into 
the  soil  to  a  dq>th  of  3  to  8  feet  BGS  by  the  hydraulic  pusher/puller  mechanism.  The  probe 
is  then  retracted  a  few  inches  to  provide  a  void  space  and  allow  soil  gases  to  enter  and  be 
purged  by  withdrawing  two  probe  volumes  before  sampling.  A  gas  sample  is  then  taken 
using  a  glass  syringe  inserted  through  a  section  of  silicon  tubing.  Gas  samples  only  come 
into  contact  with  steel  surfaces,  and  are  never  in  contact  with  potentially  sorbing  materials. 

A  vacuum  gauge  monitors  the  negative  pressure  in  the  sampling  line  to  ensure  that  there  is 
no  impedance  to  gas  flow.  The  gas  samples  are  injected  into  the  GC  for  immediate  analysis. 

One  or  two  10-cc  air  samples  are  collected  from  each  sampling  probe  after  1 
to  4  minutes  of  pumping.  These  10-cc  samples  are  subsampled  according  to  analytical 
requirements,  and  replicates  are  injected  into  the  gas  chromatogr!q>h  for  documentation  of 
reproducibility.  Where  there  are  multiple  contaminants  that  require  different  sample  sizes  for 
chromatographic  analysis,  more  than  two  injections  may  be  necessary. 

Below  is  a  description  of  the  Standard  Operating  Procedure. 

A.  Probe  Placement 

1.  A  clean  probe  (pipe)  is  removed  from  the  "clean"  storage  area. 

2.  The  soil  gas  probe  is  placed  in  the  pusher/puller  mechanism. 

3.  A  drive  point  is  attached  to  the  bottom  of  the  probe. 

4.  A  driving  mechanism  is  used  to  push  the  probe  into  the  ground. 

3.  If  the  mechanism  cannot  push  the  probe  into  the  ground  a 
sufficient  depth  for  sampling,  a  hydraulic  hammer  is  used  to 
pound  the  probe  into  the  ground. 

B.  Sample  Extraction 

1.  An  adaptor  (Figure  5-30)  is  put  onto  the  top  of  the  soil  gas 
probe. 
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Rgure  5^.  Hydraulic  Soil  Gat  Sampling  Apparatus 
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2.  A  vacuum  pump  is  hooked  onto  the  adaptor. 

3.  The  vacuum  pump  is  turned  on  and  used  to  evacuate  soil  gas. 

4.  Evacuation  takes  at  least  30  seconds,  but  never  more  than  S 
minutes,  for  samples  having  evacuation  pressures  less  than  IS 
inches  of  Hg.  Evacuation  times  are  at  least  1  minute,  but  no 
more  than  S  minutes,  for  samples  having  evacuation  pressures 
greater  than  15  inches  of  Hg. 

5.  Gages  on  the  vacuum  pump  are  checked  for  excessive  soil  gas 
flow  resistance  by  monitoring  pressure  reading  (inches  of  Hg). 

A  gage  reading  of  at  least  2  inches  of  Hg  less  than  the 
maximum  observed  value  is  required  to  extract  sufficient  soil 
gas  to  collect  a  valid  sample. 

C.  Sample  Collection 

1.  With  the  vacuum  pump  running,  a  hypodermic  syringe  needle  is 
inserted  through  the  silicone  rubber  and  into  the  stainless  steel 
tubing  of  the  ad2q>tor  (Figure  5-30). 

2.  Gas  samples  only  come  into  contact  with  steel  surfaces,  never 
with  potentially  sorbing  materials  (i.e.,  tubing,  hose,  pump 
diaq)hragm). 

3.  The  syringe  is  purged  with  soil  gas.  Without  removing  the 
syringe  needle  from  the  adaptor,  a  10-cc  soil  gas  sample  is 
collected. 

4.  A  second  10-cc  sample  is  collected  using  the  same  procedure. 

D.  Demobilization 

1.  Following  analysis,  the  vacuum  pump  is  turned  off  and  dis¬ 
connected  from  the  adaptor. 
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2.  The  adaptor  is  removed  and  stored  with  equipmmt  to  be 
cleaned. 

3.  The  probe  is  removed  from  the  ground  and  stored  in  the  "used" 
probe  tube. 

4.  The  probe  hole  is  backfilled  with  native  soil  or  grout,  as 
required  in  the  SAP. 

5.  Complete  all  field  data  sheets  and  chain-of-custody  forms. 

E.  Decontamination 

1.  Decontamination  of  probes,  tubing,  fittings,  and  syringes 
follows  the  procedures  described  in  Section  S.IO. 

2.  Equipment  blanks  (syringe  and  probe)  are  collected  daily  prior 
to  beginning  sampling  to  ensure  that  there  is  no  contamination  in 
the  sampling  system. 

5.10.3  Deep  Soil  Gas  Sampling  Methods 

The  soil  gas  sampling  methods  that  may  be  used  at  McClellan  AFB  for  deq> 
soil  gas  sampling  includes  the  following: 

•  Downhole  method; 

•  Split-qxmn  method;  and 

•  Soil  gas  monitoring  well  method. 

Downhole  and  split-spoon  methods  are  used  to  locate  areas  of  contamination 
and  choose  soil  sampling  locations  during  drilling.  Soil  gas  monitoring  wells  are  used  for 
collecting  soil  gas  samples  similar  to  groundwater  wells.  The  wells  are  typically  installed  to 
monitor  the  effectiveness  of  soil  gas  extraction  systems. 
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Downhole  hfethod 

Downhole  soil  gas  sampling  is  used  in  conjunction  with  hollow-stem  angering 
and  sonication  drilling  methods  to  help  determine  the  extent  of  subsurface  contamination  and 
select  soil  samples  for  analysis.  The  probes  consist  of  a  hollow  3/4-inch  outside  diameter 
chrome/molybdoium  sted  alloy  tube  attached  to  a  perforated,  retractable,  stainless  steel  tip. 
The  probes  ate  drivoi  2  to  3  feet  beyond  the  auger  head  or  drill  bit  using  the  downhole 
hammer  or  sonic  unit  cm  the  rig  (Figure  5-31).  The  probe  is  then  retracted  a  minimum  of  2 
inches  to  expose  the  perforations  on  the  sampling  tip.  The  tubing  is  then  purged  using  a 
vacuum  pump  by  withdrawing  three  tubing  volumes  of  gas.  The  exhaust  from  the  vacuum 
pump  is  monitored  with  a  PID  and  the  negative  pressure  in  the  tubing  is  monitored  by  a 
vacuum  gauge. 

A  sample  is  collected  using  a  glass  50-cc  syringe  equipped  with  a  Mininert* 
valve  and  hypodermic  needle.  The  syringe  is  inserted  through  a  septum  attached  to  a 
manifold,  which  consists  of  Teflon*  tubing  and  a  stiunless  steel  tee.  The  gas  samples  are 
then  brought  to  the  field  laboratory  for  analysis.  A  canister  sample  can  also  be  collected  for 
analysis  off-site  by  cxHmecting  a  sampling  line  from  the  canister  to  the  sampling  manifold. 

A  gas  chromatogrsq)h  equipped  with  FID,  PID,  or  ECD  packed  with  c£q>illary 
colunuis  will  be  used.  The  soil  gas  samples  are  injected  through  a  Teflon*  septum  into  the 
GC  using  an  analytical  syringe.  The  50-cc  samples  may  be  subsampled  according  to 
analytical  requirements,  and  replicates  are  injected  into  the  GC  for  documentation  of 
reproducibility. 

Bdow  is  a  description  of  the  Standard  Operating  Procedure. 

A.  Probe  Placement 

1.  Initiate  field  data  sheet/chain-of-custody  form  following  the 
procedures  described  in  Section  6.0  and  the  Held  task 
instructions. 

2.  Retrieve  a  decontaminated  downhole  soil  gas  probe,  sampling 
tip,  and  Teflon*  tubing;  assemble  probe. 


VARYING  DEPTH 
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3.  Puige  Teflon*  tubing  with  vacuum  pump  for  3  to  5  minutes. 

4.  Use  downhole  hamm^  to  drive  probe  from  2  to  3  feet  below  die 
lead  auger.  If  an  obstruction  is  encountered,  cmitact  the  Fidd 
Coordinator  immediately. 

B.  Sample  Extracdtm 

1.  Attach  Tefltm*  tubing  coming  out  of  probe  to  sampling  manifold 
and  vacuum  pump  intake  (connect  canister  sampling  line  to 
manifold). 

2.  Retract  probe  2  to  3  inches  to  expose  perforations  on  sampling 
tip. 

3.  Turn  on  vacuum  pump,  measure  pressure  (should  be  -10  to  -29 
inches  of  Hg).  If  the  pressure  is  greater  than  -10  inches  of  Hg, 
check  for  leaks  or  improper  seal  around  the  probe.  If  the 
pressure  is  less  than  -29  inches  of  Hg,  retract  probe  2  to  3 
inches  while  pulling  a  vacuum  until  greater  than  -29  inches  of 
Hg  is  obtained.  If  these  conditions  are  not  met  relocate  probe. 

4.  Puige  3  to  5  tubing  volumes  of  soil  gas.  Use  the  graph  showing 
purge  times  for  tubing  length  and  vacuum  readings  provided  in 
the  task  instructions  to  determine  purge  requirements.  Monitor 
flow  meter  to  determine  when  completed  purging. 

5.  Qose  the  valve  and  turn  off  the  vacuum  pump. 

C.  Sample  Collection 

1.  To  collect  a  syringe  sample: 

a.  A  hypodermic  syringe  equipped  with  a  Mininert*  valve 
and  hypodermic  needle  is  inserted  through  a  Teflon* 
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sq>tum  and  into  the  Teflon*  tubing  connected  to  the 
probe. 

b.  The  syringe  is  purged  a  minimum  of  three  times  by 
extracting  40  to  SO  cc  of  soil  gas  into  the  syringe,  clos¬ 
ing  the  Mininert*  valve,  removing  the  syringe  form  the 
sq>tum,  and  injecting  the  gas  into  the  air  (the  gas  can 
also  be  injected  into  an  organic  vs^r  monitor  for  real¬ 
time  readings  of  the  soil  gas  concentration). 

c.  Collect  sample  by  withdrawing  10  to  SO  cc  of  soil  gas 
into  the  syringe,  close  Mininert*  valve,  and  remove  irmn 
septum.  Collect  second  syringe  sample,  if  required. 

d.  Cover  syringe  with  foam  insolation;  label  sample  with 
sample  control  number  and  complete  chain-of-custody 
form  following  the  procedures  in  the  task  instructions 
and  Section  6.0.  Sign  sample  data  sheet/chain-of-custody 
form  ovtt  to  soil  gas  runner  or  deliver  sample  to  field 
lab  for  analysis. 

2.  To  collect  a  canistm-  sample: 

a.  Open  vacuum  gauge  valve  on  tqp  of  canister  to  obsove 
initial  pressure.  Record  initial  pressure. 

b.  Slightly  open  side  valve  on  canister  to  draw  sample  into 
canister.  Soil  gas  should  be  slowly  drawn  into  the 
canister.  Close  valve  slightly  if  a  hissing  sound  is  heard. 

c.  Watch  canister  vacuum  gauge.  When  pressure  is  be¬ 
tween  negative  7  and  S  inches  of  Hg,  close  bodi  valves. 
Csq>  sampling  port  on  canister  and  record  final  pressure. 
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D.  Demobilization  and  Dectmtaminadon 

1.  Disconnect  vacuum  pump  from  Teflon*  tubing. 

2.  Extract  probe,  place  probe  in  used  probe  bin. 

3.  Purge  Teflon*  tubing  with  vacuum  pump  for  10  to  15  minutes. 
If  OVM  readings  exceed  1  ppmv,  replace  tubing. 

4.  Decontaminate  all  sampling  equipment  following  the  procedures 
described  in  Section  S.IO. 

5.  Backfill  the  bordiole  with  native  material  or  grout,  as  q)ecified 
in  the  SAP. 

Split«Spooii  Sampling 

Soil  gas  concentrations  may  be  measured  and  sampled  during  drilling  (^)er- 
atitms  by  using  split-spoon  soil  samples.  Soil  gas  is  measured  with  portable  field  instruments 
by  splitting  sqnrt  adjacent  split-spoon  samples  and  inserting  the  instrument  probe  between  the 
sampling  sleeves.  This  method  yields  sq)proximate  values  only,  but  is  useful  as  an  indicate 
of  the  presence  of  gases.  Dispersion  of  the  gases  is  minimized  during  sampling  by  using  a 
c£q>  with  an  opening  for  the  sampling  instrument  probe.  The  data  are  recorded  on  the 
drilling  log  form  for  the  borehole. 

Sdl  Gas  Monttoring  Well  Method 

Soil  gas  monitoring  wells  are  used  to  provide  long-term  monitoring  of  soil  gas 
concentrations  in  mudi  the  same  manner  that  groundwatm*  monitoring  wells  are  used.  The 
wells  are  usually  used  to  monitor  the  effectiveness  and  aid  in  the  operation  of  soil  gas 
recovery  systmns.  Monitoring  wdl  screens  are  installed  at  varying  depths  to  provide  a  three- 
dimensional  understanding  of  soil  gas  distribution. 

A  soil  gas  well  differs  from  a  groundwater  well  in  two  ways;  the  soil  gas  wdl 
is  installed  in  the  vadose  zone,  and  the  screened  interval  is  isolated  from  the  rest  of  the  well 
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casing  by  a  buUdiead.  A  scheniatic  rqnesentation  of  the  typical  gas  monitoring  well  is 
shown  in  Figure  5-32. 

Soil  gas  monitoring  wells  are  installed  in  a  bordiole  drilled  to  the  proper  dq)di 
using  a  hollow-stem  auger.  The  wells  are  fabricated  using  2-inch  diameter  PVC  casing  fitted 
with  a  3-foot  screen  at  the  bottom  of  the  casing.  The  well  is  constructed  with  a  sealed 
buUdiead  positioned  at  the  top  of  the  screoied  interval  to  provide  an  enclosed  interval  for  gas 
sampling.  Stainless  steel  sample  lines  (1/4-inch  outside  diam^er)  extend  through  the 
bulkhead  into  the  screened  area,  and  are  used  to  transport  gas  samples  to  the  surface  for 
analysis.  Soil  gas  sampling  from  the  well  may  be  accomplished  using  canisters,  syringes, 
real-time  instruments,  and  sorbent  tubes  dq)ending  upon  the  level  of  analysis  required  in  the 
SAP.  Additionally,  if  two  gas  lines  are  installed  in  a  well,  they  can  be  used  to  monitor 
emission  rates. 

Sampling  of  soil  gas  monitoring  wells  will  be  conducted  as  follows: 

1.  Initiate  chain-of-custody.  Record  the  location,  number,  date,  time,  and 
barometric  pressure  on  the  field  data  sheet. 

2.  Prior  to  each  use  of  the  sampling  system  (Figure  S-33),  purge  it  with 
ambient  air  (or  UHP  air)  and  ensure  that  the  background  level  as 
measured  with  the  field  instrument  is  at  ambient  concentration.  Do  not 
sample  die  well  unless  the  ambioit  level  is  accqitable.  Record  the 
sampling  system  ambient  concentration. 

3.  Qieck  the  sampling  manifold  for  leaks  by  plugging  the  inlet  and 
observing  an  attached  rotameter;  the  flow  should  slowly  drop  to  zxxo 
indicating  that  the  system  is  airtight. 

4.  Set  a  Magnahelic^  (not  part  of  sampling  manifold)  up  in  a  levd 
position  so  it  can  be  connected  to  the  well.  Zero  the  Magnahdic^ 
gage.  This  gage  is  used  to  measure  pressure  differentials  in  the  wdl 
that  are  used  to  calculate  airflow  and  determine  sample  volumes. 
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Figure  &>33.  Soil  Gas  Monitoring  Weil  Sampling  Manifold 
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5.  Attadi  the  Magnahelic^  gage  to  the  wdl  and  record  the  differential 
pressure  of  the  well. 

6.  Attach  the  sampling  system  to  the  well.  Ensure  that  the  sampling 
system  is  not  open  to  the  atmosphere. 

7.  Turn  on  the  sampling  pump  and  adjust  the  well  purge  rate  to  100 
cc/min.  Record  the  purge  rate  and  b^in  an  elapsed  timer. 

Syringe  Sampling 

8.  Purge  the  syringe  three  times  beginning  at  8-1/2  minutes.  To 
accomplish  this,  pierce  the  septum  with  the  syringe  and  withdraw 
sample  slowly  (i.e.,  a  SO-cc  syringe  should  be  filled  every  1/2-minute 
period).  Filling  and  emptying  the  syringe  constitutes  one  purge  cycle. 

9.  Purge  the  weU  of  at  least  three  well  volumes  at  100  cc/min  purge  rate 
and  withdraw  a  syringe  sample.  The  syringe  sample  should  be 
withdrawn  slowly  as  described  above.  When  a  full  syringe  has  been 
collected,  remove  it  from  the  sampling  septum.  Record  the  ek^sed 
purge  time  at  which  the  sample  was  obtained. 

10.  If  a  duplicate  syringe  sample  is  to  be  collected,  collect  both  syringes 
simultaneously.  Clearly  indicate  on  the  chain-of-custody  forms  for  b(^ 
samples  that  these  are  duplicates,  so  the  analyst  will  know  to  perform 
duplicate  analyses  of  these  samples  (nested  duplicates:  laboratory 
duplicate  analysis  of  field  duplicate  samples). 

11.  Turn  the  sample  pump  off  and  shut  the  manifold  valve. 

Canister  Sampling 

12.  If  a  canister  sample  is  to  be  collected,  connect  the  canister  and  open  the 
valve  on  the  canister  and  allow  sufficient  time  for  the  sample  to  be 
collected.  The  vacuum  flow  regulator  for  the  canister  should  be  set 
nominally  at  <5(X)  cc/min.  Therefore,  approximately  IS  minutes  will 
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be  required  to  collect  the  sample  if  a  6>liter  canister  is  used.  If 
duplicate  canisters  are  to  be  collected,  they  should  be  collected 
simultaneously.  To  accomplish  this,  both  canisters  must  be  connected 
to  the  sampling  system  with  a  tee,  with  the  flow  controllo’  connected 
upstream  of  the  tee.  If  a  field  blank  is  required,  a  clean  canister  will 
be  filled  with  UHP  air  in  the  field. 

13.  Complete  the  canister  sample  chain-of-custody  form.  If  duplicate 
canister  samples  are  required,  complete  a  chain-of-custody  form  for 
each  canister.  If  the  samples  are  duplicates,  clearly  indicate  tiiis  on  the 
chain-of-custody  forms,  so  the  analyst  may  select  these  samples  for 
nested  analysis. 

Sorbent  Sampling 

14.  If  sorbent  samples  are  to  be  collected,  attach  the  sorbent  sampling  train 
and  collect  the  sample  with  a  sampling  pump. 

15.  After  the  samples  are  collected,  connect  the  field  instrument  to  the 
sampling  system.  The  instrument  is  connected  in  place  of  the  canister 
for  shallow  wells  and  to  the  exhaust  port  of  the  sampling  pump  for 
deq)  wells.  Open  the  manifold  valve  and,  for  deep  wells,  turn  the 
sampling  pump  on  to  assist  the  instrument  pump. 

16.  Monitor  the  readings  from  the  field  instrument  and  record  the  average 
value.  If  the  readings  vary  more  than  50  percent,  record  the  range  of 
the  readings  in  the  comments  portion  of  the  sampling  data  sheet. 

17.  Disconnect  the  sampling  system  from  the  well.  Purge  ambient  air 
through  the  sampling  system. 

18.  Complete  the  syringe  sample(s)  and  canister  sample(s)  chain-of-custody 
forms. 


Section:  S.O 

Revision:  1 

Date:  08/04/92 
Page  133  of  141 


5.10.4  Emisdoii  Fhix  Measurements 

The  emission  flux  (flow  per  unit  area)  sampling  methods  are  direct  gas 
emissicms  measurement  tediniques  for  determining  the  emission  flux  of  surface  and 
subsurface  gases.  The  technique  utilizes  an  isolation  flux  chamber  of  known  volume  to 
isolate  a  known  surface  area.  Dq>aiding  on  the  type  of  chamber  used,  the  technique  is 
applicable  for  measuring  emissitms  at  the  ground  surface,  shallow,  or  deeper  subsurface,  or 
in  trenches.  La  the  chamber,  ultra-pure  hydrocarbon  free  air  (sweq>  air)  is  mixed  with 
emitted  soil  gases.  The  sweep  air  flow  rate  is  controlled  to  prevent  inducement  or  sup¬ 
pression  of  gas  emissions.  The  gas/air  mixture  can  then  either  be  measured  by  a  field 
instrument  or  collected  in  an  evacuated  canister,  syringe,  or  sorbent  for  laboratory  analysis. 
An  emission  rate  is  calculated  from  the  measured  concentrations  of  contaminants  in  the 
chamber  exhaust  gas,  the  sweep  air  flow  rate,  and  the  surface  area  of  the  exposed  soil. 

Surface  Emission  Flux  Measurment 

The  surfoce  emission  flux  sampling  method  is  a  direct  surface  gas  emissitm 
measurement  technique  for  determining  gas  emission  rates  to  the  atmosphere.  The  chamber 
can  also  be  used  in  trenches  or  cm  liquid  surfaces  to  make  emission  measurements.  The 
technique  utilizes  the  surface  isolation  flux  chamber  shown  in  Figure  S-34.  The  chamba  is 
fabricated  from  a  9-inch-high  by  16-inch-diameter  PlexiglasI*  dome  and  a  6-inch-high  by  16- 
inch-diameta  stainless  steel  ring.  The  resulting  exposed  surface  area  is  0. 13  square  meters 
(m^  and  the  resulting  volume  is  sq)proximately  31  liters.  The  clear  Plexigla^  tq)- allows 
solar  heating  at  the  soil  surfu»,  and  minimizes  disruption  of  natural  surface  conditions. 
Sweq>  air  is  introduced  from  a  supply  bottle,  regulator,  and  rotameter  through  1/4-inch 
Teflon*  tubing  leading  to  the  instrument.  The  sweep  air  flow  rate  used  is  approximately  S 
liters  per  minute,  resulting  in  a  6-minute  residence  time  within  the  chamber.  Residence  time 
is  determined  by  dividing  the  chamber  volume  (v)  by  the  sweep  air  flow  rate  (Q). 

The  emission  flux  is  calculated  as: 


Ex  *  CxJQ 
A 
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where: 

Ex  »  Emission  flux  of  species  X  (/xg/m^  -min) 

Cx  —  Measured  concentration  of  species  X  (ppmv  converted  to 

Mg/m’) 

Q  Sweep  air  flow  rate  (m’/min) 

A  3=  Surface  area  exposed  (m’) 

The  field  operation  procedure  for  gas  emissions  sampling  is  as  follows: 

1.  Initiate  field  data  sheet. 

2.  The  chamber  is  placed  over  the  target  surface.  No  attempt  is  made  to 
force  seal  the  chamber. 

3.  The  sweep  air  flow  and  impeller  are  started,  and  the  time  is  recorded. 
Check  the  rotameter  to  ensure  correct  sweep  air  flow  rate  (S  liters  per 
minute). 

4.  Field  information  (location,  date,  site  description,  etc.),  and  the  soil  gas 
concentration  resulting  from  peak,  as  well  as  steady-state  emission  are 
recorded  cm  an  emission  measurement  field  worksheet  (Figure  5-35). 

If  more  than  one  field  instrument  is  used,  each  instrument  should  be 
connected  to  the  output  manifold  individually,  so  that  the  instruments 
do  not  compete  for  flow  or  affect  conditions  within  the  chamber. 
Connect  each  instrumoit  for  one  minute  to  take  readings.  Then  remove 
and  connect  next  instrument. 

5.  Samples  are  collected  for  analysis,  if  required,  when  steady-state 
conditions  are  reached  (typically  18  to  24  minutes  or  3  to  4  residence 
time  units).  Steady  state  is  determined  by  measuring  the  tempoature 
and  organic  v2q)or  in  the  outlet  air  after  each  residence  time.  When 
temperature  varies  less  than  2  degrees  and  the  vapor  measurements 
vary  less  than  1  ppmv,  steady  state  is  considered  to  be  achieved. 
Event-specific  criteria  provided  in  the  SAP  may  be  used  as  an 
alternative.  Remove  instrument  from  outlet  manifold  and  connect  inlet 
of  sampling  device  manifold.  For  syringe  sampling,  a  sq)tum  should 
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be  installed  in  the  sampling  line  upstream  of  the  instnimoit,  and  the 
instrument  left  connected  during  sampling. 

6.  After  sampling,  the  chamber  is  removed,  wiped  clean,  and 

decontaminated  by  washing  with  laboratory-grade  detergent  and  rinsing 
with  potable  and  distilled  water.  Purge  the  outlet  manifold  by  pulling 
ambient  air  through  the  manifold  for  S  minutes  or  until  readings  are 
equal  to  ambient  air,  whichever  is  longer.  Leave  the  chamber  bottom 
exposed  to  ambient  air  while  purging. 

Downhole  Emission  Flux  Measurement 

The  downhole  emission  flux  (DHEF)  sampling  method  is  a  direct  soil  gas 
emissions  measurement  technique  that  uses  the  downhole  isolation  flux  chamber.  The 
chamber  isolates  a  known  soil  surface  area  at  a  desired  depth  within  the  hollow-stem  auger. 
The  DHEF  chamber  is  fabricated  from  a  2  1/2-inch  inside  diameter  (I.D.),  3-inch  outside 
diameter  (O.D.)  Plexiglas^  cylinder  with  a  1/4-inch  thick,  3-inch  diameter  Plexigla^  plate 
cemented  on  the  top.  The  total  volume  of  the  chamber  is  0.643  liters.  The  chamber  input 
and  output  lines  are  assembled  in  sections  allowing  the  use  of  the  shortest  line  needed  for  any 
individual  measurement.  Sweep  air  is  introduced  from  a  supply  bottle  to  the  bottom  of  the 
chamber  in  close  proximity  to  the  exposed  surface.  The  sweep  air  flow  rate  should  be  set  to 
approximately  match  the  instrument  flow  rate  (typically  0.6  to  1.0  liter  per  minute)  as  moni¬ 
tored  by  a  calibrated  rotameter,  resulting  in  an  2q>proximately  1-minute  retention  time  in  the 
chamber.  The  calculation  of  emission  flux  for  the  DHEF  measurement  is  identical  to  that  for 
the  surface  emission  flux  measurement. 

The  field  procedure  for  DHEF  gas  measurement  and  sampling  is  as  follows: 

1.  Initiate  a  field  data  dieet.  Initiate  a  chain-of-custody  form  if  sampling 
is  desired.  The  hole  is  drilled  to  the  desired  depth  and  the  auger  flight 
is  disconnected  from  the  drive  shaft.  The  tip  of  the  drive  bit  is 
removed,  reposing  soil  at  the  bottom  of  the  borehole; 

2.  The  downhole  flux  chamber  is  lowered  inside  the  hollow-stem  augo' 
with  the  sweq>  air  flowing.  After  the  chamber  reaches  the  bottom  of 
the  borehole,  no  attempt  will  be  made  to  force  seal  the  chamber  on  the 
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exposed  bottom  surface.  The  time  is  recorded  when  the  chamber  is 
seated  at  the  core  depth  and  the  field  instrument  is  connected; 

3.  The  soil  gas  concentration  is  monitored  over  a  15-  to  20-minute  period, 
and  the  peak  as  well  as  the  steady-state  values  are  recorded  on  a 
downhole  emission  measurement  worksheet  (Figure  5-35); 

4.  Samples  will  be  collected  for  analysis,  if  required,  when  steady-state 
conditions  are  reached  (typically  after  15  to  20  minutes); 

5.  Samples  are  collected  by  disconnecting  the  field  instrument  and 
connecting  the  output  manifold  to  the  sampling  device.  Samples  should 
be  collected  slowly  at  a  rate  of  0.64  liters  per  minute  (1-minute 
retenticm  time),  except  for  sorbent  sampling  where  the  analytical 
method  may  specify  a  sampling  rate.  For  syringe  samples,  a  sq[)tum 
must  be  installed  upstream  of  the  instrument,  and  the  instrument  left  in 
place  during  sample  collection. 

6.  Remove  the  DHEF  chamber  and  clean  it  by  wiping  with  a  clean  towel. 
Decontaminate  the  chamber  by  washing  with  laboratory  grade  detergent 
and  rinsing  with  potable  water  and  distilled  water.  Purge  the  chambo* 
and  outlet  line  with  ambient  air  until  the  next  measurement  using  the 
instrument.  At  a  minimum,  purge  with  ambient  air  for  5  minutes  or 
until  the  instrument  reading  is  at  ambient  level,  whichever  is  longer. 

7.  Complete  the  field  data  sheet,  and  chain-of-custody,  if  applicable. 

5.10.5  Recordkeeping 

Field  personnel  will  be  responsible  for  all  recordkeeping  associated  with  soil 
gas  sampling.  The  following  forms  or  equivalmt  shall  be  completed  for  each  soil  gas  sample 
collected: 
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•  Field  Data  Sheet/Chain-of-Custody  Form  (Figure  5-36); 

•  Direct  Reading  Indicator  Tube  Field  Data  Sheet  (for  sorbent  tubes) 
(Figure  5-9); 

•  Emission  Measurement  Field  Worksheet  (Figure  5-35);  and 

•  Daily  Field  Report  of  Subcontractor  Activities  (see  Figure  5-6). 

In  addition  to  filling  out  diev.  forms,  field  personnel  will  be  responsible  for  keeping  a  daily  log 
of  events  and  observations  in  a  field  notebook.  The  following  information  will  be  recorded  for 
soil  gas  samples: 

•  Time  (military  notation); 

•  Site  number; 

•  Location  ID; 

•  Vacuum  pressure  (negative  inches  of  Hg); 

•  Evacuation  time  (seconds); 

•  Location  description; 

•  Date; 

•  Samplers  initials; 

•  Rainfall  amount  in  last  24  hours; 

•  Surface  tempoature; 

•  Sampling  method; 


Sample  ccmtrol  number; 
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0(J  B  SOIL  GAS  SAMPLE  DATA  SHEET 
SURFACE  DOWNHOLE  PROBE  SAMPLES 


Boring  1D_ 
IC  ID _ 


Date. 


Samplen. 


Site  1D_ 


Cooler  ID 


(ficM 


Locatioa  Mcua 


Reference  Point 


■ta: 


(MW  Nvabv  or  BMf.  NiMtar  *  CofiKr) 

_Ft.  NAE,  or  W  _ Fl  NAE,  or  W 

_Fl.  N,S^.  or  W  _ Ft.  NAE.  or  W 


(ihifpnaxmr) 


Surface  Condkirw  Aiphak,  Concrete,  Soil,  Other 

(dick  OM) 


Rainfall  in  laat  Z4  houri?  N_ 
(Approiimate  i 


(dnk  dinaiaa) 


Sample  Method  (drde  one):  Downhole,  slide  hammer  hote,  hand  auger  hole,  hand  driven,  pneumatic,  hydraulic  well 
FID  Readings  (ppmv):  Pre _  Max _  Post _ 

Apparent  Moisture  (circle  one):  dry,  moist,  saturated  Detecthr  Tube  N_ 


Backfill  material  (circle  one):  soil,  concrete  bentonite  other. 


ORIGINAL  SAMPLE 
Field  Sample  ID: _ 


Sampling  Probe  Number;. 

Depth  of  Sample; _ 

Vacuum:  _ 


Purge  Volume:. 


.feet 

.(-)  iach  Hg 
.liter 


BBnd  ID: _ 

Syringe  Number 
Samnlnia  Time: 
Attempts  to  sample:. 

Evacuatioo  Tune: _ 

Sample  Volume: _ 


_s««- 

cc 


FIELD  DUPUCATE  SAMPLE 
Field  Sample  ID: 

Sample  Volume: _ 


Blind  ID; 


Syringe  Number. 
Sampling  Time:_ 


CANISTER  SAMPLE 
Field  Sample  ID; _ 


Blind  H>;. 


Number 


Initial  Canister  Vacuum: 


Final  Canister  Vacuum:. 


CANISTER  DUPUCATE  SAMPLE 
Field  Sample  ID: 


Blind  ID:. 


Caniitrr  Number. 


Initial  Canister  Vacuum:. 


Final  Caniaer  Vacuum:. 


Figures^.  Soil  Gas  Sample  Data  Sheet 
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•  Syringe  control  number; 

•  Canister  numba; 

•  Initial  canister  pressure; 

•  Final  canister  pressure; 

•  Canister  number; 

•  Probe  number; 

•  Sample  dq)th; 

•  Attempts  to  sample; 

•  Sampling  time; 

•  Sample  volume; 

•  Organic  vs^r  analyzer  readings  (prior,  post,  maximum); 

•  Ground  surface  observation  (paved/unpaved); 

•  Apparent  moisture  content  (dry,  moist,  saturated)  of  the  sampled  zone; 

•  Backfill  procedure  and  materials,  if  used;  and 

•  Site  map. 

Only  the  iq)propriate  information  will  be  filled  out  for  each  sampling  method.  Additional 
observations  should  be  noted  in  a  field  notdxwk. 
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6.0  SAMPLE  CUSTODY 

Sample  possession  during  all  sampling  efforts  must  be  traceable  from  the  time 
of  collection  until  the  results  are  verified  and  rq)orted.  The  sample  custody  procedures 
provide  a  medianism  for  documentation  of  all  information  related  to  sample  collection  and 
handling  to  achieve  this  objective. 

The  field  sampling  task  leader  will  be  responsible  for  ensuring  that  the  field 
team  adheres  to  proper  custody  and  documentation  procedures  for  all  sampling  opoations. 

At  least  one  task  member  and  a  backup  will  be  trained  to  perform  sample  control  duties  for 
each  sample  collection  activity.  Preformatted  field  data  sheets  and  chain-of-custody  forms 
will  be  used  as  the  primary  documentation  mechanism  to  ensure  that  information  pertaining 
to  each  sample  is  recorded.  In  addition,  field  notebooks  and  a  master  sample  logbook 
(Master  Log)  will  be  maintained  for  all  samples  collected  during  each  sample  collection 
activity.  An  dectronic  version  of  the  Master  Log  may  also  be  generated. 

Daily  completion  of  chain-of-custody  forms  and  sample  packing  for  shipment 
will  be  performed  in  a  designated  sample  control  portion  of  the  contractors’  staging  area. 

The  samples  will  be  released  to  the  designated  sample  control  staff  membo’,  and 
accompanying  field  data  sheets  and  sample  identification  information  will  be  submitted  for 
entry  into  the  electrcmic  master  log  system.  Samples  and  the  completed  chain-of-custody 
forms  will  be  placed  into  coolos  and  sealed  with  custody  tape.  The  sample  control  staff  will 
release  the  sealed  coolers  to  the  overnight  shipping  courier  or  laboratory  courier,  or  will 
deliver  samples  and  custody  documoitation  to  on-site  laboratories  for  immediate  analysis.  If 
immediate  shipment  is  not  planned,  samples  will  be  kept  refrigerated  or  packed  on  ice  in 
coolers  in  the  sample  control  area.  The  security  is  maintained  by  having  limited  access  by 
non-project  staff  to  the  contractors’  fmced  staging  area  located  at  McClellan  Air  Force  Base 
(AFB). 


Examples  of  documentation  forms  are  presented  in  this  section.  Cqnes  of  the 
chain-of-custody  forms  and  the  master  logs  will  be  retained  in  the  project  files. 
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6.1  Documentation  Procedures 

Field  Records 

Fidd  personnd  will  be  required  to  keep  accurate  written  records  of  thdr  daily 
activities  in  a  bound  logbook.  All  entries  will  be  legible,  written  in  waterproof  ink,  and 
contain  accurate  and  inclusive  documentation  of  an  individual's  field  activities,  including 
field  data  and  observations,  any  problems  encountered,  and  actions  taken  to  solve  the 
problem.  The  type  of  data  recorded  in  the  field  logbook  includes  field  measurements  (pH, 
conductivity),  ambient  conditions,  and  any  other  information  pertinent  to  sample  collection. 

The  information  to  be  recorded  for  specific  sample  collection  activities  will  be 
designated  on  die  data  she^  or  bound  Ic^books  provided  to  the  field  personnel.  Specific 
instructions  are  provided  in  field  task  instructions  (including  sample  locations,  type  and 
frequency  of  quality  control  [(X3]  samples,  examples  of  completed  sample  labels  and  data 
sheets,  schedules,  and  msq)s)  to  ensure  that  complete,  consistent,  and  accurate  documentation 
will  be  maintained.  Figure  6-1  is  an  example  of  field  data  sheet  for  groundwater  sample 
collection.  Similar  data  she^  ate  used  for  sampling  other  media. 

Entry  errors  or  changes  will  be  crossed  out  with  a  single  line,  dated,  and 
initialed  by  the  person  making  the  correction.  Entries  made  by  individuals  other  than  the 
person  to  whom  the  logbook  was  assigned  will  be  dated  and  initialed  by  the  individual 
making  the  entry.  Field  logbooks  will  be  available  for  review  by  the  quality  assurance  (QA) 
rqnesentatives  during  systmns  audits  or  at  any  other  time  for  QC  checks.  This  docu¬ 
mentation  jffovides  verification  of  sampling  i»ocedures.  Sample  documentation  is  maintained 
in  files  at  the  staging  area  by  the  sampling  control  staff  until  the  field  activity  has  been 
completed.  The  files  are  then  transferred  to  the  office  for  use,  or  as  reference  for  data 
inter^etation  and  rqwrting,  and  ultimately  are  archived  in  the  project  files. 

Samirie  Labds 

Each  samftie  cdlected  may  receive  a  sample  label  (Figure  6-2).  Sample  labds 
identify  the  sample  by  documenting  the  unique  sample  identification  (ID)  number,  the  smnitie 
type,  analytical  method,  the  sampler’s  name(s),  date  collected,  and  the  preservation  method 
used.  These  labds  are  completed  with  a  ballpoint  pen  and  affixed  to  the  samitie  container. 
The  labds  used  will  be  watoproof  pressure-soisitive  labels,  or  adhesive  pcqter  labds. 

Samples  are  ]daoed  in  Ziftioc^  bags  for  shipmoit  and  storage  to  prevoit  loss  of  labds  or 
information  fiom  wetting  caused  by  breakage  of  liquid  samples  and  melting  ice. 
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Flgura6-1.  Example  of  Field  Data  Sheet 
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The  sample  identification  scheme  and  labeling  procedures  will  be  established 
for  each  sample  collection  activity.  If  the  electronic  mastering  will  be  used  to  produce  pre¬ 
printed  sample  labels  with  "blind"  ID  numbers,  the  sample  control  staff  will  distribute  the 
requested  number  of  labds  to  the  sampling  teams  daily.  If  labels  will  be  manually 
completed,  the  sample  identitication  information  will  be  written  on  the  labels  at  the  sampling 
location.  In  all  cases,  the  sample  identification  scheme  will  be  documented  in  the  field  task 
instructimis.  The  instructions  include  examples  of  properly  completed  labels  to  rasure  that 
sample  labeling  and  idoitification  are  accurate. 

6.2  ETectronically  Generated  Chain-of-Custody  and  Master  Log 

A  field  computer  system  may  be  used  for  efficient  and  consistent  entry  of  tield 
sample  data.  This  system  produces  two  necessary  pieces  of  documentation;  chain-of-custody 
forms  and  a  Master  Log,  in  a  legible  and  uniform  manner.  The  system  also  provides  the 
McClellan  AFB  database  direct  access  to  field  information  concurrent  with  a  sampling  event 
by  allowing  the  data  files  (e.g.,  for  Groundwater  Sampling  and  Analysis  Program  [GSAP] 
quarters.  Operable  Unit  [OU]  B)  to  be  transferred  electronically  via  modem  or  floppy  disk. 
Error  checking  features  have  been  built  into  the  program  (i.e.,  only  sample  locations  that 
have  beoi  entered  into  the  system’s  database  will  be  accepted  by  the  program).  A  hard  copy 
of  the  Master  Log  may  be  produced  at  any  point  during  the  sampling  event.  Backup  or 
archive  copies  of  the  tiles  are  maintained  at  the  office.  Security  of  the  field  computer  is 
maintained  using  passwords,  and  the  computer  equipment  is  located  in  the  staging  area, 
which  has  limited  access  to  non-project  personnel. 

Data  for  each  sampling  effort  are  entered  into  the  system  Master  Log  (see 
Figure  6-3)  by  the  designated  sample  control  task  member  to  keep  operator  errors  to  a 
minimum.  Anoth^  individual  will  be  trained  as  a  backup  to  enter  data  for  the  tield  program 
if  necessary.  In  addition  to  error  checking  routines  programmed  into  the  electronic 
masterlog  system,  such  as  allowing  only  designated  locations  and  checking  for  duplicate 
locations  and  sample  IDs,  the  daily  entries  are  verified  manually  by  another  task  member. 
The  printed  chain-of-custody  forms  are  verified  by  comparison  with  the  tield  data  sheets, 
sampling  schedule,  and  sample  containers.  Audits  of  the  sample  custody  procedures  will  be 
performed  as  part  of  tield  audits.  A  Standard  Operating  Procedure  (SOP)  and  user’s  manual 
for  opeiaticm  of  the  system  are  also  used  for  training  and  reference  during  daily  qieiatitMis. 
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Goienitioii  of  Chain-of-Custody  Forms 

A  chain-of-custody  form  will  be  generated  at  the  end  of  each  sampling  day  and 
will  include  information  for  all  samples  shipped  in  the  same  container  to  the  laboratory. 

Data  are  entered  into  the  database  and  checked  against  the  sample  labels  and  field 
documentation  to  voify  sample  identification,  type  of  analysis,  number  of  containers,  and 
sample  volume  (i.e.,  40  milliliter  [mL]  volatile  organic  analysis  [VOA]).  Additional 
information  included  are  the  date,  time  of  collection,  sampler’s  initials,  preservative  (HCl), 
matrix  code  (groundwater),  and  QC  code  that  signifies  to  the  laboratory  that  a  QC  analysis  is 
required  (i.e.,  M  =  matrix  spike/matrix  spike  duplicate).  An  example  of  chain-of-custody 
form  is  shown  in  Figure  6-4.  The  chain-of-custody  documents  sample  possession  from  the 
point  of  collection  to  the  time  of  receipt  by  the  laboratory  sample  control  center. 

Generation  of  the  Master  Log 

The  seomd  piece  of  documentation  created  by  the  system  is  a  Master  Log, 
which  contains  information  about  sample  collection,  sample  location,  date,  and  analyses 
required,  compiled  in  chronological  order.  The  Master  Log  also  contains  field  data  for 
measuremoits  taken  at  the  sample  location  (purge  volume,  pH,  etc.),  laboratory  custody  and 
analytical  tracking  information,  including  sample  collection  conditions  and  parameters  such 
as  date  of  extraction,  date  analyzed,  and  comments  which  are  added  as  the  analytical  results 
are  received.  A  final  Master  Log  is  usually  goierated  at  the  completion  of  the  field  event 
and  used  to  support  quality  control  tasks  such  as  confirming  number  and  location  of  wdls 
sampled  and  analyses  performed,  cross  checking  the  chain  of  custody  information,' and  as  a 
general  reference.  Figure  6-3  showed  an  example  of  the  Master  Log  format. 

Manual  Documentation 

The  electronic  Master  Log  system  may  not  be  available  for  use  for  every 
sampling  event.  If  this  occurs,  the  chain-of-custody  forms  and  Master  Log  will  be  completed 
manually.  The  same  information  will  be  recorded  and  verified  with  the  sample  container 
labels  and  field  data  ^eets. 
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FhotograiAs 

Whoi  photogn^hs,  slides,  or  movies  are  taken  for  the  purpose  of  visual 
documentation  of  a  site  or  procedure,  they  will  be  numbered  to  correspond  to  the  field 
logbook  entries.  If  possible,  a  reference  point  (building,  sign,  etc.)  will  be  included  to  assist 
in  verifying  the  location  of  the  photograph  and  provide  an  approximate  scale.  The  name  of 
the  photQgrairfiCT,  date,  time,  site  location,  and  site  description  will  be  entered  sequoitially  in 
the  logbook  as  photos  are  taken.  Photographs  will  be  coordinated  with  McClellan  AFB 
Environmoital  Management  (EM)  to  ensure  adherence  to  United  States  Air  Force  (USAF) 
procedures. 


ShiiHnent 

All  sample  shipments  will  be  accompanied  by  the  chain-of-custody  record, 
which  identifies  its  contents,  xho  original  record  will  accompany  the  shipment,  and  a  copy 
will  be  retained  in  the  project  file.  Ihe  laboratory  (or  laboratories)  designated  to  perform 
specific  analyses  will  be  designated  in  the  6itdnpling  and  Analysis  Plan  (SAP)  or  Scope  of 
Work  (SOW)  for  t'  e  project,  and  shipping  instructions  and  addresses  will  be  documented  in 
the  field  tasks  ins"  dons  and  sa^npling  schedule  for  the  sample  collection  activity.  Sample 
shipment  the  re>  onsibility  of  the  designated  sample  control  task  member. 

When  samples  are  split  for  duplicate  analysis,  a  separate  chain-of-custody 
record  will  be  prepared.  The  person  relinquishing  the  samples  to  the  facility  or  agency  will 
request  the  signature  of  a  representative  to  acknowledge  receipt  of  the  samples.  If  a 
representative  is  unavailable  or  refuses  to  sign,  this  is  noted  in  the  "Received  By"  space. 
When  sqrproptiate,  as  in  the  case  of  overnight  ^ipment,  the  custody  record  should  contain  a 
statement  that  the  samples  were  delivered  to  the  designated  location  and  the  date  and  time 
noted.  Sample  collection  and  shipment  wiU  be  coordinated  to  ensure  that  the  receiving 
laboratory  has  staff  available  to  process  the  samples  according  to  method  specifications. 

All  shipping  containers  will  be  secured  with  chain-of-custody  seals  for 
transportation  to  the  laboratory.  The  method  of  shipment,  courier  name(s),  and  other 
pertinent  information  is  entered  in  the  "Remarks"  section  when  the  samples  are  to  be  shipped 
(i.e.,  Federal  Express,  Express  Mail,  etc.)  instead  of  hand-delivered. 
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6.3  Sample  Handling  Procedures 

The  objective  of  sample  handling  procedures  is  to  ensure  that  samples  arrive  at 
the  laboratory  intact,  at  the  proper  temperature,  and  free  of  external  contaminaticMi.  All 
samples  will  be  shipped  to  the  designated  laboratory  via  overnight  carriers,  according  to 
Department  of  Transportation  standards.  Chain-of-custody  procedures  will  be  followed 
during  transport. 

Sample  packaging  requirements  for  hazardous  materials  requiring  interstate 
transport  are  defined  in  the  Code  of  Federal  Regulations  40  (CFR)  49,  Chapter  1,  Part  171. 
These  requiremoits  outline  in  detail  the  proper  classification  and  procedures  for 
transportation  of  hazardous  materials  that  will  be  used  for  transport  of  the  samples. 

When  samples  are  required  to  be  stored  at  4°C  or  less,  generous  amounts  of 
ice  or  blue  ice  will  be  packed  with  the  samples.  The  ice  or  blue  ice  will  be  of  sufficient 
volume  and  will  be  distributed  in  the  coolers  so  that  the  proper  storage  temperature  will  be 
maintained  until  the  samples  reach  the  laboratory.  When  the  samples  are  delivered  to  the 
laboratory  they  will  be  immediately  placed  in  the  sample  control  refrigerator. 

The  following  procedures  will  be  used  to  prevent  bottle  breakage  and  cross¬ 
contamination: 

•  All  samples  will  be  transported  inside  hard  plastic  coolers; 

•  All  40<mL  VOA  bottles  will  be  placed  in  blocks  of  foam; 

•  All  other  glass  bottles  will  be  placed  in  plastic  mesh  sleeves  to  prevent 
glass-to-glass  contact; 

•  All  samples  will  be  sealed  in  individual  Ziploc*  bags  to  prevail  cross¬ 
contamination  in  case  of  breakage  and  prevent  the  labels  from 
becoming  wet; 

•  Plastic  sample  bottles  and  foam  blocks  will  be  used  to  sqiarate  glass 
bottles; 


VermicuUte  will  also  be  used  to  isolate  the  bottles  from  each  other; 
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•  The  coolers  will  be  t2y)ed  shut  and  sealed  with  chain-of-custody  tape  to 
prevent  accidental  opening; 

•  Samples  that  are  known  or  suspected  to  be  highly  contaminated  (based 
on  field  screening  data  or  observation)  will  be  packaged  and  shipped 
sqiarately  from  other  samples; 

•  Ice  will  be  contained  in  plastic  bags  to  minimize  leakage;  and 

•  If  samples  are  known  or  suspected  to  be  highly  contaminated, 
laboratory  sample  control  will  be  notified,  so  those  samples  can  be 
stored  separately  from  less  contaminated  samples,  minimizing  the 
potential  for  contamination.  Additionally,  all  samples  are  to  be  kept  in 
the  individually  sealed  inside  plastic  bags  for  storage  in  the  laboratory 
sample  control  refrigerators. 

Laboratory  Sample  Control  l^ocedures 

Each  laboratory  will  follow  sample  control  and  login  procedures.  Standard 
operating  procedures  will  be  documented  and  reviewed  during  audits.  Specific 
procedures/responsibilities  for  laboratory  sample  control  include: 

•  Initial  sample  login  and  verification  of  samples  received  with  the  chain- 
of-custody  form; 

•  Initiation  of  internal  laboratory  custody  procedures; 

•  Verifying  preservation  requirements,  such  as  temperature  and  pH  of 
samples; 

•  Notification  of  project  personnel  if  any  problems  or  discrepancies 
occur; 

•  Premier  storage  procedures,  including  daily  refrigerator  temperature 
checks  and  sample  security,  segregation  of  highly  contaminated 
samples,  sqxarate  storage  of  samples  for  volatile  compound  analysis. 
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and  collection  of  refrig^tor  blanks  as  designated  in  the  laboratory  QA 
manual; 


•  Distribution  of  samples  to  laboratory  personnel;  and 

•  Return  shipmoit  of  coolers. 


These  procedures  are  referenced  in  the  laboratory  QA  manuals,  and  are 
detailed  in  sample  control  SOPs. 


Section:  7.0 

Revision:  1 

Date:  08/03/92 
Page  1  of  6 

7.0  CALIBRATION  PROCEDURES  AND  FREQUENCY 

Calibration  procedures  for  laboratory  and  field  instrumentation  are  poformed 
to  ensure  that  the  instruments  are  operating  properly,  and  can  produce  data  that  satisfy  the 
objectives  of  the  sampling  program. 

7.1  Laboratory  Instrument  Calibration 

Laboratory  instruments  are  calibrated  according  to  manufactures’  qiecifi- 
caticHis,  and  in  compliance  with  the  analytical  method  requirements.  Detailed  calibration 
procedures  and  recommended  frequencies  are  included  in  the  analytical  standard  operating 
procedures  (SOPs).  Brief  descriptions  of  calibration  procedures  are  included  with  the  analyt¬ 
ical  method  descriptions  in  Section  8.0,  and  the  specific  method  requirements  are  also  pre¬ 
sented  in  Section  10.0. 

7.2  Field  Instrument  Calibration 

Water  Sampling  Field  Instruments 

Field  pH  and  conductivity  meters  will  be  routinely  used  for  surface  water  and 
groundwater  sampling.  The  pH  meters  will  be  calibrated  daily,  prior  to  sample  analysis  with 
a  multi-point  calibration  and  with  a  single-point  check  at  each  well/location.  If  the  drift 
exceeds  0.1  pH  units,  a  new  multi-point  calibration  is  necessary.  The  conductivity  meters 
will  also  be  calibrated  twice  daily  using  two  potassium  chloride  (KCl)  solutions  of  known 
conductivity.  Tempoature  will  be  recorded  with  the  conductivity  and  thermom^ers  will 
undergo  a  multipoint  calibratitm  to  a  NIST  reference  thermometer  on  a  monthly  basis. 
Water-level  meters  are  calibrated  quarterly.  One  meter  is  verified  against  a  known  length  or 
depth  and  then  all  meters  are  takm  to  the  field  and  compared  by  measuring  the  dq>th  to 
water  for  each  instrument  in  the  same  well.  If  differences  in  measurements  greater  than  0.01 
foot  from  the  standard  metor  occur,  the  offset  for  each  meter  is  noted  in  the  calibration  log 
and  is  taped  to  the  meto’  for  use  in  correcting  field  measurements. 

Real-Time  Portable  Organic  Vapor  Analyzers 

Two  types  of  portable  field  instruments,  flame  ionization  detectors  (FIDs)  and 
frfiotoionization  detectors  (PIDs),  will  be  used  to  measure  organic  vsqwrs  in  ambioit  air  and 
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soil  gas.  Details  on  the  use  and  operation  of  these  instruments  can  be  found  undo*  Analytical 
Procedures,  located  in  Section  8.4.  Instrument  maintenance  or  backups  will  be  available  on¬ 
site  or  by  the  next  sampling  day  if  danu^e  or  fulure  occurs.  Standard  operating  procedures 
or  writtoi  instructions  on  instrument  calibration  and  use  are  developed  and  provided  to  field 
personnel. 

A  factory  calibration  of  the  Organic  Vapor  Analyzer  (OVA)  will  be  conducted 
on  a  quarterly  basis.  Each  month,  a  multipoint  calibration  check  will  be  performed  using  a 
zero  and  two  different  concentrations  of  certified  methane-in-air  gas  standards.  The  concen¬ 
tration  of  the  standards  will  range  from  100  to  10,0(X)  parts  per  million  by  volume  (ppmv) 
methane  (or  100,(X)0  ppmv,  depending  on  the  range  of  the  instrument).  The  standard  gas 
will  enter  the  normal  sampling  port  of  the  probe  at  atmospheric  pressure  by  using  a  ”tee”  to 
vent  excess  pressure  from  the  delivery  line.  The  observed  responses  will  be  recorded  on  a 
calibration  and  daily  quality  control  (C^^)  data  form,  and  a  plot  of  known  concentration 
versus  instrumoit  response  will  be  prepared  to  visually  check  the  linearity  of  instrument 
response.  The  linearity  of  the  calibration  curve  will  be  evaluated  using  linear  regression 
analysis.  If  the  correlation  coefficient  (r)  is  0.9950,  the  instrument  response  will  be 
considered  linear,  and  the  instrument  ready  for  field  use.  If  this  criterion  is  not  met,  the 
calibration  will  be  repeated  (after  instrument  maintenance,  if  necessary)  until  r  ^  0.9950. 
Once  linearity  is  considered  acceptable,  an  average  response  factor  (RF)  will  be  calculated 
based  on  the  multipoint  data. 

Prior  to  sampling  each  day,  the  electronic  calibration  of  the  instrumoit  will  be 
checked  and  adjusted,  if  necessary.  Hydrocarbon-free  air  will  then  be  analyzed  to- check  the 
zero,  and  the  mid-  and  high-level  calibration  standards  will  be  analyzed  using  methane-in-air 
at  concentrations  of  100  and  10,000  ppmv.  The  response  factors  obtained  for  the  calibration 
standards  analyzed  before  and  after  daily  sampling  must  be  within  ±20  percent  of  the  month¬ 
ly  multipoint  response  faictor;  if  greater  deviation  occurs,  the  data  collected  that  day  will  be 
flagged  to  indicate  recessive  instrument  drift.  If  the  following  day’s  calibration  cannot  meet 
the  accq)tance  criteria,  a  backup  instrument  will  be  available  for  use.  When  sampling  ac¬ 
tivities  have  been  completed,  another  multipoint  calibration  test  will  be  performed  to  note  if 
any  deviation  exists.  If  the  correlation  coefficient  at  the  end  of  sampling  is  less  than  0.9950, 
the  field  data  will  be  noted  accordingly. 

Calibratiem  procedures  for  the  HNu*  tracer  gas  analyzer  (one  kind  of  PID 
instrumentation)  will  be  the  same  as  for  the  calibration  for  the  OVA,  except  that  certified 
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trichloroethene-in-air  gas  standards  will  be  used  in  the  range  of  10  to  2,000  ppmv.  The  10.2 
electron  volt  lamp  is  used  for  calibration  because  it  covers  a  wide  range  of  detectable  qie- 
cies. 


A  second  variety  of  PID  instrument  that  may  be  used  in  the  field  is  the  Organ¬ 
ic  Vapor  MeUn^  Model  S80A  and  S80B  (OVM).  The  OVM  contains  an  internal  microproces¬ 
sor  which  performs  the  necessary  calculations  for  the  calibration  process.  The  manufacturer 
recommends  using  a  span  gas  and  a  zeroing  gas  to  calibrate  the  instruments.  The  recom¬ 
mended  q»n  gas  is  isobutylene  at  100  ppmv  in  air,  and  clean  ambient  air  is  the  zm)ing  gas 
(a  commercial  source  of  zeroing  gas  should  be  used  if  any  doubts  about  the  purity  of  the 
ambioit  air  exist).  After  the  instrument  has  been  exposed  to  the  zeroing  gas  and  the  span 
gas,  the  microprocessor  computes  and  displays  a  message  of  either  successful  calibration  or 
error  in  calibrating;  if  it  is  the  latter,  the  instrument  is  recalibrated.  If  the  error  message 
continues  the  instrument  is  sent  for  repairs  and  a  baclcup  instrument  is  used. 

Another  type  of  PID  used  in  field  events  is  the  Photovac  MicroTip™  (Total 
lonizables  Present)  Detector*.  This  instrument,  like  the  OVM,  has  built  in  microprocessing 
capabilities  and  is  calibrated  much  the  same  way.  A  number  of  gases  can  be  used  to  cali¬ 
brate  the  MicroTip™,  however,  the  manufacturer  recommends  isobutylene  because  of  its 
medium  response  as  a  reliable  means  of  reporting  an  average  concentration  of  total  ionizables 
present.  Like  the  OVM,  the  MicroTip”  will  inform  the  operator  if  the  calibration  has  been 
completed  successfully  if  an  error  has  been  roistered  that  invalidates  the  calibration.  If 
the  calibration  is  not  successfully  completed,  an  attempt  to  recalibrate  the  instrument  will  be 
made.  If  calibration  is  still  unsuccessful,  the  instrument  is  sent  out  for  repairs  and  a  backup 
instrumont  is  used. 

Radioactivity  NMers 

If  radiant  energy  must  be  measured  in  the  field,  radioactive  spectrum  detectors 
will  be  used.  The  calibration  of  radioactivity  detectors  is  exacting  and  can  pose  a  health 
hazard;  for  this  reason,  detectors  are  sent  annually  to  the  manufacturers  to  be  calibrated. 
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Flow  Contnriler  Calibration 

The  flow  controllers  used  with  the  evacuated  stainless  steel  canisters  will  be 
calibrated  prior  to  each  sampling  event  using  The  mini-Buck*  calibrator  primary  gas  flow 
calibrator.  This  calibration  is  performed  so  thiu  the  flow  into  the  evacuated  canister  is  con¬ 
stant,  as  required  in  the  Compendium  of  M^hods  for  the  Determination  of  Toxic  Compounds 
in  Ambient  Air  (U.S.  EPA  600/4-84-041,  April  1984)  for  whole  air  sampling.  The  calibra¬ 
tor  is  attached  to  the  intake  port  of  the  controller  by  Teflon*  tubing  and  Swagelok*  connect¬ 
ing  hardware.  A  charcoal  tube  and  a  bubble  trap  are  included  to  ensure  that  socq>  bubbles  do 
not  niter  the  flow  controller  (Figure  7-1).  Tiw  bubble  trap  consists  of  a  SOO-ml  Erlenmeyer 
vacuum  flask  with  a  one-holed  rubber  stopper.  A  stainless  steel  outlet  tube  positioned  1  inch 
from  the  bottom  of  the  flask,  passes  through  the  rubber  stoj^r,  and  is  attached  to  the  Tef¬ 
lon*  tubing.  The  side  port  of  the  flask  is  attached  to  The  mini-Buck*  calibrator  by  a  3-indi 
piece  of  Tygon*  tubing.  Hash  marks  are  etched  into  the  valve  adjustmmt  screw  and  the 
hmising  of  the  flow  ccrntroller,  so  the  screw  adjustment  can  be  determined  and  calibration 
settings  can  be  reset  in  the  field. 

Ultrsqmre  air  is  used  throughout  the  calibration  procedure  to  avoid 
contamination  of  the  flow  controllers.  Pre-sampling  calibration  (i.e.,  in  the  laboratory  or 
freld  prqnration  area)  consists  of  three  rqilicate  measurements  that  provides  a  flow  rate 
within  6.6  to  8.3  ml/min.  The  flow  setting  position  will  initially  be  determined  by  calibrat¬ 
ing  the  flow  controller  at  several  settings  to  detmmine  the  appropriate  setting  for  8.3  ml/min. 
The  mini-Bucl^  calibrator  di^lays  the  flow  in  cc  (ml)  per  minute.  Recorded  values  are 
roufuled  to  the  nearest  tenth  of  a  ml/min. 

Field  calibtation  will  consist  of  a  single  flow  measurement;  a  value  within  ±S 
percent  of  the  initial  value  will  be  required.  In-field  calibration  will  be  performed  at  the 
b^inning  of  sampling,  after  1  hour  of  sampling,  after  20-22  hours  of  sampling  (for  24-hour 
int^rated  samples),  and  at  the  completion  of  sampling.  Additional  measurements  may  be 
performed  during  sampling  if  the  sampling  stations  are  accessible  for  the  full  sampling  inter¬ 
val. 


Field  pump  calibration  procedures  ccmsist  of  The  mini-Buck*  calibrator  cali¬ 
bration  to  the  appropriate  flow  rate.  Field  calibration  is  identical  to  the  flow  controller  field 
dieck  procedure. 
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Figure  7-1.  Flow  Controlltr  Calibration  Sctiomalic. 
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Hydrologic  Equipment  Calibration 

Transduces  used  for  performing  aquifer  tests  are  calibrated  by  the  vendor, 
and  the  equipment  accuracy  or  tolerance  is  provided.  Transducer  operation  is  verified  in  the 
field  by  comparismi  with  calibrated  water-level  meters  at  the  beginning  periodically  and 
throughout  the  test. 

Flow  m^ers  and  pumps  are  calibrated  using  a  container  (bucket)  of  known 
volume  and  a  stopwatch.  The  pump  is  turned  on,  and  flow  rate  is  measured  in  gallons  po- 
minute.  Accuracy  to  ±  1  gallon  per  minute  is  considered  sufficient  for  measuring  purge 
volumes  and  pumping  rates. 
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8.0  ANALYTICAL  PROCEDURES  AND  CALIBRATION 

This  section  contains  brief  descriptions  of  calibration  procedures  and  analytical 
m^hodology  for  the  analysis  of  water,  soil,  and  air  samples  that  will  be  collected  during 
various  phases  of  remedial  investigation  (RI)  and  monitoring  programs.  The  analogous  water 
and  soil  methods  are  described  together  and  Air  Force  required  reporting  or  quantitation 
limits  are  tabulated  for  each  method.  The  laboratory  methods  idratified  in  this  documoit 
were  published  by  United  States  Envinmmental  Protection  Agency  (U.S.  EPA)  in  Test 
Methods  for  Evaluating  Solid  Waste,  Physical/Chemical  Mediods  SW846,"  Third  Edition, 
November  1986.  Additional  methods  identified  were  published  in  "Methods  for  Organic 
Chemical  Analyus  of  Municipal  and  Industrial  Wastewater"  (EPA-600/4-85  054),  U.S.  EPA 
Methods  for  Analysis  of  Water  and  Wastes  (EPA-600/4-79-020,  1979),  Methods  for 
Determination  of  Organic  Compounds  in  Drinking  Water  (EPA-600/4-88/039)  in  Title  22, 
Article  11  of  the  California  Administrative  Code,  "Criteria  for  Identification  of  Hazardous 
and  Extremely  Hsoardous  Wastes,"  "Guidelines  Establishing  Test  Procedures  for  the 
Analysis  of  Pollutants  Under  the  Clean  Water  Act,"  40  CFR,  Part  136,  Federal  Roister  49 
(209),  26  October  1984,  Annual  Book  of  ASTM  Standards,  Volume  4.08,  the  Luft  Field 
Manual,  October  1989,  California,  and  the  Compendium  of  Methods  for  the  Determination 
of  Toxic  Compounds  in  Ambioit  Air  (EPA-600/4-84-041,  April  1984). 

Afethod  D^ection  Limits  and  Quantitation  Limits 

The  method  detecticm  limit  (MDL)  is  defined  as  the  minimum  concentration  of 
a  substance  that  can  be  measured  and  reported  with  99  percent  confidence  that  the  analyte 
concoitration  is  greater  than  zero.  The  laboratory  performs  MDL  studies  on  an  annual  or 
quarterly  basis  (dq;)ending  on  the  m^od)  to  demonstrate  that  it  can  meet  or  exceed  the 
method  recommended  MDLs  and  project  requirements.  The  U.S.  EPA  procedure  used  for 
establishing  MDLs  is  described  in  Appendix  A  to  Part  136  "Definition  and  Procedure  for  the 
Determination  of  the  Metiiod  Detection  Limit  -  Revision  1.1,"  40  CFR  136,  1984.  This 
procedure  consists  of  analyzing  seven  aliquots  of  a  standard  spiked  at  three  to  five  times  the 
mpected  MDL,  which  is  taken  through  all  the  sample  processing  stq>s  of  the  analytical 
method.  The  MDL  is  defined  as  three  times  the  standard  deviation  of  the  mean  value  for  the 
seven  analyses. 
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The  Air  Force  has  established  quantitation  limits  for  IRP  sites.  These  IRP 
limits  will  be  used  to  assess  Level  3  analytical  results  (off-site  laboratory  results),  and  are 
presented  as  the  project  quantitation  or  reporting  limits  in  Tables  8-3  through  8- IS  at  the  end 
of  this  section.  In  this  manner,  consistency  in  data  assessment  and  interpretation  can  be 
achieved,  and  analytical  results  produced  by  different  laboratories  will  be  comparable  within 
these  limits.  For  some  methods,  IRP  quantitation  limits  have  not  been  established  and  the 
SW846  recommoided  detection  limits  from  the  reference  method  will  be  used  as  project 
quantitation  limits.  The  project  limits  for  each  method  and  analytical  level  are  evaluated  to 
ensure  they  will  satisfy  the  DQOs  prior  to  selecting  methods  for  a  site  or  project. 

8.1  Laboratory  Standards  and  Reagents 

All  standards  and  laboratory  reagents,  with  the  excq)tion  of  common 
laboratory  solvents,  must  be  dated  upon  receipt.  The  prqiaration  and  use  of  all  standards 
must  be  recorded  in  bound  laboratory  notdxraks  that  documoit  standard  traceability  to  U.S. 
EPA  or  NBS  standards.  Additional  information  recorded  includes  date  of  preparation, 
concentration,  name  of  the  preparer,  lot  or  cylinder  number,  and  expiration  date,  if  ap¬ 
plicable. 


8.2  Extraction  Methods 

Extraction  methods  for  liquid  and  solid  matrices  are  briefly  described  in  this 

section. 


SW1310 

Extraction  Flrocedure  Toxicity  Test  Method 

This  method  is  Miployed  to  determine  whether  a  waste  exhibits  the  character¬ 
istic  of  Extraction  Procedure  (EP)  Toxicity.  If  a  representative  sample  of  the  waste  contains 
>0.5  percent  solids,  the  solid  phase  of  the  sample  is  ground  to  pass  a  9.5  mm  sieve  and 
extracted  with  deionized  water  that  is  maintained  at  a  pH  of  5.0  ±0.2,  with  acetic  acid. 
Wastes  that  contain  <0.5  pocent  solids  are  not  subject  to  extraction,  but  are  directly 
analyzed.  Mtmolithic  wastes,  which  can  be  formed  into  a  cylindo',  may  be  evaluated  using 
the  Structural  Int^rity  Procedure  instead  of  being  ground  to  pass  a  9.5  mm  sieve.  Method 
detection  limits  for  metals  are  presented  in  Table  8-15  (see  end  of  Section  8.0). 
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Waste  Extracdon  Test  -  California  Administrative  Code 

The  Waste  Extraction  Test  (WET),  described  in  the  California  Administrative 
Code,  Title  22,  Article  11,  Section  66700,  can  be  used  to  determine  the  amount  of  extrac¬ 
table  substance  in  a  waste  or  other  material. 

Method  1311  •  Toxicity  Characteristic  Leaching  Procedure 

Method  1311  is  used  to  determine  the  concentration  of  organic  (semivolatile 
and  volatile)  and  inorganic  constituents  that  are  extractable  from  waste  or  other  material. 

Quality  control  is  accomplished  by  preparing  a  TCLP  blank  at  a  rate  of  one 
blank  per  batch  or  10  percent,  whichever  is  greater.  Additional  extract  is  prqiared  so  that 
matrix  spikes/matrix  spike  duplicates  may  be  run  at  a  rate  of  5  percent  of  samples  or  one  per 
waste  type,  whichever  is  greater.  These  quality  assurance  measures  are  in  accordance  with 
requirements  set  forth  in  EPA  Method  1311,  Section  8.0. 

Digestion,  extraction  and  analysis  of  extracts  are  carried  out  as  per  SW-846 

protocol. 


Method  SW3005 

Add  Digestion  of  Aqueous  Samples 


This  method  is  an  acid  digestion  procedure  used  to  prepare  water  samples  for 
metals  analysis.  The  digested  samples  can  be  analyzed  for  total  recoverable  and  dissolved 
metals  detmminatimi  by  dther  flame  (FLAA)  or  graphite  furnace  atomic  absorption  (GFAA) 
spectrq>hotom^ry  or  inductivdy  coupled  plasma  emission  spectroscopy  (ICPES).  Samples 
may  be  analyzed  for  the  following  metals: 


Aluminum 

Cobalt 

Potassium 

Antimony 

Copper 

Selenium 

Arsenic 

Iron 

Silver 

Barium 

Lead 

Sodium 

Boyllium 

Magnesium 

Thallium 

(Cadmium 

Manganese 

Vanadium 

Caldum 

Molybdenum 

Zinc 

Chronuum 

Nickel 
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For  analysis  of  total  recoverable  metals,  the  entire  sample  is  acidified  at  col- 
lecticm  time  with  nitric  (HNC^)  acid.  At  the  time  of  analysis,  the  sample  is  heated  with  acid 
and  reduced  to  a  specific  volume.  The  sample  must  not  be  boiled  because  antimony  is 
volatile  and  easily  lost.  The  digestate  is  then  filtered  and  diluted  to  the  desired  concentrati(Hi 
for  analysis. 


For  analysis  of  dissolved  metals,  the  samples  are  filtered  through  a  O.Sum 
filter  immediately  upon  collection,  and  acidified  with  nitric  (HNO3)  acid.  For  analysis,  the 
sample  is  heated  with  acid  and  reduced  in  volume.  The  digestate  is  again  filtered  (if  neces¬ 
sary)  and  diluted  to  volume. 

Method  SW3010 

Acid  Digestion  for  Metals 

Method  3010  prepares  waste  samples  for  total  metals  determination  by  flame 
AA  and  ICPES.  The  samples  are  vigorously  digested  with  nitric  acid  followed  by  dilution 
with  hydrochloric  acid. 

Method  SW3Q20 

Acid  Digestion  for  Metals 

Method  3020  prqiares  waste  samples  for  total  metals  determination  by  GFAA 
spectroscopy.  The  samples  are  vigorously  digested  with  nitric  acid  followed  by  dilution  with 
nitric  acid. 


M^od  SW3050 

Acid  Digestion  for  Solids,  Sediments,  and  Sludges  for  Metals  Determina¬ 
tions 

Method  SW30S0  is  applicable  to  the  preparation  of  sediment,  sludge,  and  soil 
samples  for  metals  analysis  by  FLA  A  or  GFAA  or  ICPES. 

A  1  g  (wet  weight)  sample  is  treated  and  digested  in  nitric  acid  and  hydrogoi 
peroxide.  The  digestate  is  then  refluxed  with  nitric  or  hydrochloric  acid,  depending  on  the 
type  of  analysis  to  be  performed.  When  using  HCl  as  the  final  refluxing  acid,  do  not  boil 
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because  antummy  is  volatile  and  easily  lost.  A  separate  sample  is  dried  for  a  total  solids 
and/or  percent  moisture  determination. 

Some  sludge  samples  can  contain  diverse  matrix  types,  which  may  present 
specific  analytical  problems.  Spiked  samples  and  any  relevant  standard  reference  material 
should  be  processed  to  aid  in  determining  whether  Method  SW30S0  is  applicable  to  a  given 
waste. 

Method  SW3060 

Alkaline  Digestion 

This  method  is  a  basic  digestion  used  to  solubilize  the  total  concentration  of 
hexavalent  chromium  in  solid  samples. 

Method  3060  is  taken  from  SW846,  2nd  edition,  and  is  used  only  as  a 
guideline  for  the  extraction  of  hexavalent  chromium  in  a  solid  matrix.  The  digestion 
tq)proach  may  vary  according  to  the  matrix,  wd  sample  conditions  may  significantly 
influence  the  recovery  of  hexavalent  chromium. 

A  specific  weight  of  sample  is  extracted  with  hot,  3  percent  sodium 
carbonate  ~  2  percent  sodium  hydroxide  solution.  The  digestion  solution  is  then  heated  to 
near  boiling  with  constant  mixing  for  30  to  45  min,  cooled,  and  filtered  and  diluted  with 
deionized  distilled  water  to  a  one-liter  volume. 

SW3500  Series  Methods 

Organic  Extraction  and  Sample  Preparation 

The  SW3500  series  methods  are  used  to  quantitatively  extract  nonvolatile  and 
semivolatile  organic  compounds  from  various  sample  matrices.  Prior  to  analysis,  a  sample 
of  a  known  volume  or  weight  is  solvent  extracted,  then  dried  and  concentrated  in  a  Kudema- 
Danish  ai^nratus. 
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Mdhod  SW3S10 

Separatory  Extraction 

Mdhod  SW3510  is  designed  to  quantitatively  extract  nonvolatile  and  semi¬ 
volatile  organic  compounds  from  liquid  samples  using  standard  separatory  funnel  tedmiques. 
The  sample  and  extracting  solvent  must  be  immiscible  in  order  to  yield  recovery  of  target 
compounds.  Subsequent  cleanup  and  detection  methods  are  described  in  the  organic 
analytical  method  that  will  be  used  to  analyze  the  extract. 

Samples  are  adjusted  to  a  specified  extraction  pH  and  extracted  with  the  ap¬ 
propriate  solvent  for  the  analytical  method.  Methylene  chloride  should  be  employed  when  a 
solvent  is  not  specified.  Samples  are  extracted  three  times,  and  the  combined  extracts  are 
dried  with  anhydrous  sodium  sulfate  and  concratrated  in  a  Kudema-Danish  £q>paratus. 

Method  SW3S20 

Continuous  Extraction 

Method  SW3520  is  designed  to  quantitatively  extract  nonpurgeable  organic 
compounds  from  liquid  samples  using  a  continuous  extraction  apparatus.  The  method 
minimizes  emulsion  formation,  and  thus  improves  recovery  of  target  compounds.  The 
sample  and  extracting  solvent  must  be  immiscible  in  order  to  yield  recovery  of  target  com¬ 
pounds.  Subsequent  cleanup  methods  and  detection  are  described  in  the  analytical  methods. 

The  method  is  designed  for  extraction  solvents  with  greater  density  than  the 
sample,  although  continuous  extraction  devices  are  available  for  extraction  solvoits  that  are 
less  doise  than  the  sample.  The  analyst  must  demonstrate  the  effectiveness  of  any  such 
automatic  extraction  device  before  employing  it  in  sample  extraction. 

Each  sample  is  placed  into  a  continuous  extraction  2q}paratus  adjusted  to  the 
specified  extractimi  pH,  and  extracted  with  the  appropriate  solvent.  Methylene  chloride 
should  be  employed  when  a  solvent  is  not  specified.  The  extraction  pH  and  solvent  to  be 
used  are  listed  in  the  quantification  method.  Samples  are  extracted  for  18  hours;  the  extract 
is  collected,  dried  with  anhydrous  sodium  sulfate,  and  concentrated  with  a  Kuderna-Danish 
sqq;nratus.  In  some  cases,  the  sample  pH  is  adjusted  after  the  first  extraction,  and  omtinuous 
extraction  is  carried  out  for  an  additional  18  hours  to  recover  another  class  of  compounds. 
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M^odSW3540 

Soxhlet  Extraction 

Method  SW3540  is  a  procedure  for  extracting  nonvolatile  and  semivolatile 
organic  compounds  from  solids  such  as  soils  and  sludges.  The  Soxhlet  extraction  process 
ensures  intimate  contact  of  the  sample  matrix  with  the  extraction  solvmt.  Extraction  is 
accomplished  by  mixing  the  solid  sample  with  anhydrous  sodium  sulfate,  placing  it  in  an 
extraction  thimble  or  between  two  plugs  of  glass  wool,  and  extracting  it  for  16  to  24  hours 
with  an  sqppropriate  solvent  in  the  Soxhlet  extractor.  Methylene  chloride  should  be  employed 
whoi  a  solvent  is  not  specified.  The  extract  is  dried  and  concentrated,  and  then  treated  using 
a  clean  up  method,  or  analyzed  directly  by  the  appropriate  measurement  technique. 

Method  SW3550 

Sonication  Extraction 

Method  SW3550  is  a  procedure  for  extracting  nonvolatile  and  semivolatile 
organic  compounds  from  solids  such  as  soils  and  sludges.  The  sonication  process  ensures 
intimate  contact  of  the  sample  matrix  with  the  extraction  solvent. 

A  weighed  sample  of  the  solid  waste  is  ground,  mixed  with  the  extraction 
media,  then  dispersed  into  the  solvoit  using  sonication.  The  extract  is  then  dried  with  an¬ 
hydrous  sodium  sulfate  and  concoitrated  with  a  Kudema-Danish  £q>paratus.  The  resulting 
solution  may  then  be  cleaned  tq)  or  analyzed  directly  using  the  appropriate  technique. 
Methylene  chloride  is  typically  used  as  the  solvoit,  although  other  solvents  may  be  used  for 
specific  analytical  sqiplications. 

MMiodSW3650 

Acid-Base  Cleanup 

The  Method  SW3650  cleanup  procedure  is  employed  to  remove  interferences 
that  prevent  direct  chromatogi^hic  measurement,  and  is  based  on  the  differential  solubility 
between  the  compounds  of  intoest  and  the  intmfering  species.  The  method  allows  for  a 
choice  of  solvents  to  optimize  extraction  of  specific  species. 
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An  aliquot  of  the  sample  is  mixed  in  a  separatory  funnel  with  solvent  and 
distilled  water,  and  the  pH  adjusted  to  12-13  with  sodium  hydroxide.  After  extraction,  the 
aqueous  phase  is  collected.  The  solvent  phase  is  extracted  twice  more  with  distilled  wato^ 
and  the  aqueous  extracts  are  combined.  The  analyte  of  interest  will  reside  in  dtho'  the 
solvent  or  aqueous  phase.  If  it  is  in  the  aqueous  phase,  that  phase  is  then  solvent  extracted  at 
pH  2  and  the  extract  is  concentrated  in  a  Kudona-Danish  apparatus  using  a  three-ball  Snyder 
colunrn.  If  the  solvoit  phase  contains  the  analyte  of  interest,  only  the  concentration  step  is 
required. 


Method  SW5030 

Purge-and-l'rap  Method 

Method  SWS030  is  used  to  determine  the  concentration  of  volatile  organic 
compounds  (VOCs)  in  a  variety  of  liquid  and  solid  matrices.  It  is  based  upon  a  purge-and- 
trsq>  gas  chromatographic  procedure.  The  method  is  applicable  to  nearly  all  types  of 
samples,  including  aqueous  sludges,  caustic  liquors,  acid  liquors,  waste  solvents,  oUy  wastes, 
water,  mousses,  tars,  fibrous  wastes,  polymeric  emulsions,  filter  cakes,  spent  carbons,  spent 
catalysts,  soils,  and  sediments.  The  success  of  this  method  depends  on  the  level  of  inter¬ 
ferences  in  the  sample;  results  may  vary  due  to  the  large  variability  and  complexity  of 
matrices  of  solid  waste  samples. 

A  direct  purge-and-trap  can  be  performed  for  low  concentration  solid  samples. 
If  higher  concentrations  are  expected,  a  portion  of  the  solid  sample  is  di^rsed  in  methanol 
to  dissolve  the  volatile  organic  constituents.  A  portion  of  the  PEG,  tetraglyme,  or  methanol 
solution  is  combined  with  water  in  a  purging  chamber.  An  inert  gas  is  then  bubbled  through 
the  soluticm  at  ambioit  temperature  to  transfer  the  volatile  components  to  the  vapor  phase. 
The  vrqxir  is  swq>t  through  a  sorbent  column  where  the  volatile  components  are  trrqrped. 
After  purging  is  completed,  the  sorboit  column  is  heated  and  backflushed  with  inert  gas  to 
desorb  the  components  (mto  a  gas  chromatographic  column.  For  SW8020  and  SW8030, 
drying  of  the  trap  for  four  minutes  under  helium  flow  is  required.  TTie  gas  chromatographic 
colunrn  is  heated  to  elute  the  components  that  are  detected  by  the  appropriate  detector 
(SW8010,  SW8020,  SW8030). 
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Percent  Moisture 


Percent  moistiire  is  determined  for  solid  samples  undergoing  analysis  for  or¬ 
ganic  analytes.  The  percent  moisture  must  be  known  so  that  the  analytical  results  can  be 
reported  on  a  dry  weight  basis  (i.e.,  or  mg/kg).  The  sample  is  weighed,  dried,  and 
then  re-weighed.  Percent  moisture  is  calculated  as: 

Initial  Weight  -  Dried  Weight  ^ 

Initial  Wdght 

The  moisture  content  is  used  to  calculate  results  for  dry  weight  concentrations  by: 

Result 

1  -  %  Moisture 

8.3  Organic  and  Inorganic  Analytical  Methods  for  Water  and  Soli  Samples 

These  subsections  ccmtain  brief  descriptions  of  the  currently  anticipated 
analytical  methods  that  will  be  used  for  samples  collected  during  McClellan  AFB  sampling 
and  analysis  programs.  The  Project  Reporting  Limits  are  based  on  the  reference  methods 
and/OT  project  requirements  (DQOs)  and  are  presented  in  tables  at  the  end  of  this  section. 

U.S.  EPA  Mdhod  120.1 
Conductance 

Sample  conductance  is  measured  on  site  according  to  U.S.  EPA  Method 
120.1.  Standard  field  metiers  are  used,  and  the  electrode  is  rinsed  with  sample  prior  to 
measuring  conductance;  temperature  is  also  rq;)orted.  The  meters  are  standardized  daily 
using  KCl  solutions  of  known  conductance  with  an  allowance  of  ±5  percent  of  true  value. 
Rqmrting  limits  ate  presented  in  Table  8-3. 
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U^.  EPA  Method  150.1/SW9045 

pH 

Field  and  laboratory  pH  measurements  may  be  taken  for  water  samples;  the 
pH  of  soil  samples  is  measured  in  the  laboratory.  All  measuremoits  are  determined  electro- 
metiically  using  either  a  glass  electrode  in  combination  with  a  reference  potmtial,  or  a  com¬ 
bination  electrode.  The  meters  are  calibrated  daily  using  a  minimum  of  two  buffo^  solutions. 
The  calibration  readings  must  be  within  0.03  units  of  the  known  buffer  pH. 

U.S.  EPA  Method  IdO.l 

Total  Dissolved  Solids 

Total  dissolved  solids  in  water  are  determined  using  U.S.  EPA  Method  160.1. 
In  this  gravimetric  method,  the  sample  is  flitted,  transferred  to  a  pre-weighed  evtqmrating 
dish,  and  evs^wrated  to  dryness  at  180°C.  The  sample  is  cooled,  and  then  weighed;  the 
drying  cycle  is  rqieated  until  a  constant  weight  is  obtained.  Reporting  limits  are  presented  in 
Table  8-3. 

U.S.  EPA  Method  170.1 

Temperature 

On-site  water  temperature  is  measured  using  U.S.  EPA  Method  170.1.  A 
standard  mercury  thermometer  is  rinsed  twice  with  sample  prior  to  recording  the  . 
temperature.  Thermometer  calibration  is  checked  against  an  NBS  traceable  standard 
thomometer. 

U.S.  EPA  MMhod  300.0 

Anions  by  fon  Oiromatography 

Water  samples  are  analyzed  for  fluoride,  chloride,  nitrate,  and  sul^  anions 
by  ion  chromatogrt^y  using  U.S.  EPA  Method  300.0.  Ion  chromatogrs4>hy  is  a  rsqnd 
method  for  sqjarating  and  analyzing  complex  solutions  of  ionic  species.  Tlw  technique 
employs  a  carbonate/bicarbonate  duent  and  ion  exchange  resins  to  sqxuate  individual  ions, 
and  a  suppressor  colunm  to  remove  the  eluent  ions.  The  detection  and  quantitation  of  the 


Section:  8.0 

Revision:  1 

Date:  08/04/92 
Page  11  of  55 


anions  is  perfomied  conductimetrically.  Reporting  limits  for  this  method  are  presented  in 
Table  8-3. 


A  multipoint  calibration  curve  (minimum  of  five  points)  is  prqKued  daily  by 
analyzing  standard  soluti<xis  containing  the  animis  of  intmest.  The  calibratimi  curve  is 
verified  by  analyzing  quality  control  check  samples.  A  calibration  curve  is  acceptable  if  the 
correlatitm  coefficient  for  the  anion  is  greatn  Oian,  or  equal  to,  0.995  and 
recoveries  for  a  QC  check  samfdes  are  in  the  range  of  90  to  1 10  pmcmit  recovery. 

U.S.  EPA  Method  310.1 

Alkaliiiity 

Water  samples  are  analyzed  for  alkalinity  using  U.S.  EPA  Method  310.1.  An 
unaltered  sample  is  titrated  to  an  end  point  of  pH  4.5  using  a  standard  (0.02N)  hydrochloric 
or  sulfuric  add.  This  method  is  rqyplicable  for  all  concentration  ranges;  however,  the  sample 
aliquot  should  be  adjusted  so  that  the  final  titrated  volume  does  not  exceed  50  ml.  Rqmrting 
limits  are  presented  in  Table  8-3. 

Calibration  of  the  pH  meter  consists  of  three  point  calibration  using  10.0,  7.0, 
and  4.0  pH  buffers.  The  add  titrant  is  standardized  against  reagent  sodium  carbonate 
standard  solution.  Duplicate  determinations  should  agree  within  20  percent.  One  QC  check 
sample  from  an  indqpendent  source  is  analyzed  per  batch  and  at  a  frequency  of  10  percmit. 
Accqrtable  error  is  ±20  percent 

U.S.  EPA  Mdhod  353.2 

Nitrate-Nitrite 

Water  sanq»les  are  analyzed  for  nitrate  and  nitrite  using  Method  EPA  353.2. 

A  filtoed  samide  is  passed  through  a  column  containing  granulated  copper-cadmium  to 
reduce  nitrate  to  nitrite.  The  nitrite  (that  originally  present  plus  reduced  nitrate)  is 
detmnined  by  diazotizing  with  sulfanilamide  and  coupling  with  N-(l-naphthyl)- 
ethylenediamine  dihydrochloride  to  form  a  highly  colored  azo  dye,  which  is  measured 
colorimetrically.  The  typical  minimum  detection  limit  is  0.01  ng/L.  Sqnrate,  rather  than 
combined  nitrate-nitrite,  values  can  be  obtained  by  running  the  procedure  first  with,  and  then 
without,  die  reduction  stq>.  Rqiorting  limits  are  presented  in  Table  8-3. 
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Analysis  should  be  made  as  soon  as  possible.  When  analysis  can  be  done 
within  24  hours,  samples  should  be  preserved  by  refrigeration  at  4*’C.  When  samples  must 
be  stored  fot  more  than  24  hours,  they  should  be  preserved  with  2  ml  of  sulfuric  add 
(H2SO4)  per  liter  and  refrigerated. 

Calibration—A  calibration  curve  will  be  generated  daily  using  a  reagent  blank 
and  five  or  more  standards.  The  correlation  coeffident  must  exceed  0.995  for  the  calibration 
equation.  A  quality  cmtrd  check  sample  will  be  analyzed  for  every  10  samples;  recovery 
must  be  within  ±  15  percent  of  the  expected  value. 

Method  SW6010 

Trace  Efements  (Metals)  by  ICPES  for  Water  and  Soil 

Samples  are  analyzed  for  trace  dements  or  metals,  using  SW6010  for  water 
and  soils.  Aiudysis  for  most  metals  requires  digestion  of  the  sample  by  nitric  add.  This 
digestion  is  performed  as  U.S.  EPA  Method  3(X)5  for  water  or  U.S.  EPA  Method  3050  for 
soil.  Following  digestion,  the  trace  elements  are  simultaneously  or  sequentially  determined 
using  ICPES.  The  dements  and  correqxmding  rqwrting  limits  for  this  method  are  listed  in 
Table  8-4. 

Calibration— Detailed  calibraticm  procedures  for  ICPES  systems  are  described 
in  SW846,  Third  Edition.  A  leqxmse  fiurtor  is  calculated  daily  for  each  metal  based  on 
three  exposures  of  a  calibration  standard  and  calibration  blank.  The  RF  is  calculated  and 
stored  in  the  ICPES  computer.  Following  calibration,  a  mid-level  calibration  check  sample 
is  analyzed;  agremnent  between  the  measured  value  and  the  expected  value  must  be  within  5 
percent  for  analyses  to  proceed.  Calibration  is  verified  by  analyzing  a  QC  check  standard 
(prqared  indqwndently  of  calibration  standards)  every  10  samples;  agreement  within  ±5 
percent  of  the  expected  value  is  required  for  all  metals  analyzed  by  ICPES. 

Graphite  Fhrnace  Atomic  Absorption  Metals  Analyses,  SW7060  for 

Arsenic,  SW7421  for  Lead,  and  SW7740  for  Selenium 

(3rtqMte  furnace  AA  q)ectrometry  is  used  to  measure  concentrations  of 
Arsenic  (As),  Lead  (Pb),  and  Selenium  (Se)  in  water  and  soil  samples.  The  samples  are 
extracted  using  SW3005  or  SW3050  as  appropriate.  Discrete  aliquots  of  sample  extract  are 
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deposited  in  a  graphite  tube  furnace  in  microlit^  amounts.  The  grtq)hite  tube  is  resistively 
heated  by  an  electrical  current.  The  sample  soluticm  is  dried  and  charred  to  remove  sample 
matrix  components,  and  then  atomized  at  tempmtures  sufficient  to  v^rize  the  elemoit  of 
interest.  Matrix  modification  is  used  to  eliminate  interference  effects,  and  may  also  enhance 
the  viq)orizati(m  efficiency  and  allow  lower  ddection  limits.  Tliis  method  usually  has  a 
linear  analysis  range  at  the  ppb  or  sub-ppb  level.  Rqx>rting  limits  for  these  analyses  are 
presoited  in  Table  8-4. 

Calibration-The  calibration  procedures  for  the  graphite  furnace  and  cold  vsyxv 
AAS  systems  are  described  in  the  respective  method  in  SW846,  Third  Edition.  A  multi-pmnt 
calibration  curve  is  generated  daily  for  each  element  using  a  calibration  blank  and  at  least 
three  upscale  standards.  The  correlation  coefficient  for  the  linear  regression  equation  must 
exceed  0.99S  to  be  acceptable.  Calibration  will  be  verified  every  10  samples  by  analyzing  a 
QC  check  sample  and  calibration  blank.  Agreement  within  ±  10  percent  of  the  expected 
value  is  required;  otherwise,  a  new  calibration  curve  must  be  generated. 

Method  SW7470-7471 

Mercury  •  Manual  Cold-Vapor  Technique 

Water  and  soil  samples  are  analyzed  for  mercury  using  SW7470  and  SW7471, 
respectivdy.  This  method  is  a  cold-vapor  flameless  AA  technique  based  on  the  absorption  of 
radiation  by  mercury  vapor.  Mercury  is  reduced  to  the  elemental  state  and  aerated  from 
solution  in  a  closed  system.  The  mercury  vapor  passes  through  a  cell  positioned  in  the  light 
path  of  an  AA  q)ectroirtiotometer.  Mocury  concentration  is  measured  as  a  function  of 
absorbance.  The  reporting  limit  for  this  method  is  included  in  Table  8-4. 

Method  SW7196 

Hexavalent  ChitHnlum  (Colorimetric) 

Dissolved  hexavalent  chromium,  in  the  absence  of  interfering  amounts  of 
substances  sudi  as  molybdenum,  vanadium,  and  mercury,  may  be  determined 
colorimetrically  by  reaction  with  diirfienylcarbaride  in  acid  solutimi.  A  red-violet  color  of 
unknown  composition  is  produced.  The  reaction  is  very  sensitive,  the  absorbency  index  per 
gram  atom  of  chromium  being  about  40,000  at  S40nm.  Addition  of  an  excess  of 
diphenylcaibaride  yields  the  red-violet  product,  and  its  absorbance  is  measured 
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photometrically  at  540  nm.  The  reporting  limit  for  this  m^od  is  presented  in  Table  8-3.  A 
calibration  curve  is  generated  daily,  using  a  blank  and  five  concentrations  of  standards.  The 
correlation  coefficient  must  be  0.995  or  greater  to  be  accq>table.  Quality  control  check 
samples  are  analyzed  daily  or  after  every  15  samples,  whichever  is  greater.  The  response 
must  be  within  ±15  percent  of  the  predicted  value  or  laboratory-established  criteria  may  be 
used. 


M^od  SW9010  and  SW9012 

Total  and  Amenable  Cyanide 

Water  and  waste  samples  will  be  analyzed  for  total  cyanide  using  SW9010  or 
SW9012.  These  methods  ate  equivalent  in  principle  of  analysis;  SW9010  is  a  manual 
procedure  and  SW9012  is  an  automated  procedure. 

Both  methods  ate  used  to  determine  the  concentration  of  inorganic  cyanide  in 
an  aqueous  waste,  leachate,  or  soils.  The  methods  detect  inorganic  cyanides  that  are  present 
as  either  sample  soluble  salts  or  complex  radicals.  The  procedure  is  sensitive  to 
approximately  0.02  mg/L  and  is  used  when  c^mide  concentrations  are  below  1  mg/L.  It  is 
used  to  determine  values  for  both  total  cyanide  and  cyanide  amendable  to  chlorination.  The 
cyanide,  as  hydrocyanic  acid  (HCN),  is  released  by  refluxing  the  sample  with  a  strong  acid 
and  catalyst  and  distillation  of  the  HCN  into  an  absorber-scrubber  containing  sodium 
hydroxide  solution.  Total  cyanide  in  soils  is  determined  after  acidification  of  the  soil  with 
sulfuric  add,  distillation,  and  mixing  in  sodium  hydroxide  scrubber.  The  cyanide  ion  in  the 
absorbing  solution  is  then  determined  by  spectrophotometry  for  Method  SW9010  and  by 
automated  colorimetry  for  Method  SW9012.  Rqx)rting  limits  for  cyanide  are  presented  in 
Table  8-3. 


Calibrati(m-A  daily  calibration  curve  is  prepared  using  a  blank  and  a  mini¬ 
mum  of  six  standards,  with  a  correlation  coefficient  greater  than  0.995.  A  high  and  a  low 
standard  are  distilled  and  compared  with  similar  values  on  the  curve  to  ensure  that  the 
distillation  technique  is  reliable.  The  distilled  standards  must  agree  within  ±  15  percent  of 
the  undistilled  standards.  Quality  control  check  samples  are  analyzed  daily  or  every  15 
samples  (whichever  is  greater),  and  the  response  must  be  within  ±  15  percent  of  the 
predicted  response  or  within  laboratory-established  limits. 
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CADHS/HML  Method  338 

Organic  Lead  Compounds 

Qiganic  lead  compounds  in  soil  and  water  samples  are  analyzed  using  the 
California  Dqxutment  of  Health  Services  Huardous  Materials  Laboratory  (CADHS/HML) 
Mdhod  338.  The  typical  minimum  detection  limit  is  0.8  milligrams  per  kilogram  (mg/kg) 
for  soil  samples  and  0.2  milligrams  per  liter  (mg/L)  for  water  samples.  Organic  lead 
compounds  are  extracted  from  the  water  or  soil  samples  with  xylene.  The  organic  lead  in 
the  extract  is  reacted  with  iodine  and  tii-cs^l  methyl  ammonium  chloride. 
Methylisobutylkettme  is  then  added.  The  concentration  of  lead  in  the  solution  is  determined 
by  atomic  absorption  spectrometry. 

Calibration~A  multipoint  calibration  curve  is  generated  using  a  blank  and  at 
least  three  calibration  standards  of  organic  lead  containing  xylene,  iodine,  tri-cq>ryl  methyl 
ammonium  chloride,  and  methylisobutylketone.  Ihe  correlation  coefficiait  for  the  linear 
r^ression  equation  must  exceed  0.995  to  be  acceptable.  A  quality  control  check  sample  of 
leaded  gasoline  is  analyzed  before  and  after  samples  are  run.  Agreement  within  ±20  percent 
of  the  expected  value  is  required;  otherwise,  a  new  calibration  curve  must  be  generated. 

U.S.  EPA  Method  504 

1,2-Dibromoethaiie 

This  method  is  tq)plicable  to  the  determination  of  1,2-dibromoethane  (EDB) 
and  l,2-dibromo-3-chloroptppane  (DBCP)  in  finished  drinking  water  and  unfinished 
groundwater.  Thirty-five  milliliters  of  sample  is  extracted  with  2  milliliters  of  hexane.  Two 
microliters  of  the  ertract  is  then  injected  into  a  GC  equipped  with  a  linearized  BCD  for 
separation  and  analysis.  Aqueous  calibration  standards  are  extracted  and  analyzed  in  an 
identical  manner  as  the  samples  in  order  to  compensate  for  possible  extraction  losses.  The 
rqxirting  limits  for  EDB  are  presented  in  Table  8-15. 

Calibration~At  least  three  calibration  standards  are  needed.  One  should 
contain  EDB  and  DBCP  at  a  concentration  near  but  greater  than,  the  MDL  for  each 
compound;  the  other  two  should  be  concentrations  that  bracket  the  range  expected  in 
samples. 
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U.S.  EPA  Mdhod  607 

Nitrosamines 

Nitrosamines  are  measured  in  soil  and  water  using  a  modified  U.S.  EPA 
Method  607.  The  sample  is  extracted  with  methylene  chloride  using  either  a  sonication 
extraction  method  for  soils  or  a  separator  burner  extraction  for  water  samples.  The 
methylme  chloride  extract  is  washed  with  dilute  hydrochloric  acid  to  remove  free  amines, 
dried,  and  omcentrated  to  a  volume  of  2.0  millilit^.  The  extract  is  transferred  to  a  pre- 
rinsed  florisil  and  anhydrous  sodium  sulfate  column.  Diphenylamine  is  removed  by  duting 
the  colunm  with  an  ethyl  ether/pentane  mixture.  Nitrosamines  are  then  eluted  with  an 
acetone/ethyl  ether  mixture  and  methanol  is  added  to  the  eluate.  Following  concentration, 
the  extract  is  analyzed  by  GC  with  a  nitrogen-phosphorous  detector.  The  expected  method 
detection  limit  for  n-nitiosodiphenylamine  in  water  is  0.8  micrograms  per  liter  0ig/L)> 

Calibration-A  calibration  curve  is  prepared  with  three  calibration  standards. 
The  RSD  between  the  instrument  response  for  the  standards  must  be  less  than  10  percent  to 
be  accq)table.  A  mid-levd  standard  is  run  daily.  If  the  response  factor  for  that  daily 
standard  differs  from  the  initial  calibration  response  factor  by  more  than  ±15  percent,  a  new 
calibraticm  curve  must  be  prepared. 

Method  SW8010 

Halogenated  Volatile  Organics 

Halogenated  volatile  organics  in  water  and  soil  samples  are  analyzed  using 
Method  SW8010.  This  method  is  a  purge-and-trsq)  (SWS030)  gas  chromatograirtiic  method. 
An  inert  gas  is  bubbled  through  a  water  matrix  to  transfer  the  volatile  halocarbons  from  the 
liquid  to  the  vqwr  phase.  The  volatile  compminds  are  removed  from  the  inert  gas  by 
passing  it  duough  a  sorbent  trq),  which  is  thoi  backflushed  onto  a  gas  chromatographic 
column  with  an  electrolytic  conductivity  detector  to  separate  and  quantify  tlte  compounds  of 
interest.  Soil  samples  are  analyzed  by  direct  purge-and-trap  (for  low-level  samples)  or  by 
extraction  of  the  sample  with  5  mis  of  methanol  and  diluting  a  minimum  of  1:50  in  reagent 
water.  The  rqporting  limits  for  the  organic  analytes  are  presented  in  Table  8-5. 

This  method  provides  for  the  use  of  a  second  gas  chromatogr!q>hic  column  of 
dissimilar  phase  to  resolve  compounds  of  interest  from  interferences  that  may  occur.  When 
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second  column  analysis  is  performed,  retention  times  for  the  analyte  must  match  those 
established  for  each  colunm  or  the  chromatogr^hic  peaks  are  considered  interferences  and 
the  analyte  is  not  considned  to  be  present  in  the  sample.  Specifications  require  confirmaticMi 
for  detected  analytes,  as  described  in  Section  10.0. 

Calibration— Calibration  standards  at  five  concentration  levels  are  prepared  in 
reagoit  water  by  dilution  of  stock  standards.  The  average  calibration  factor  is  accq)table  if 
the  RSD  for  the  calibration  factors  at  each  levd  does  not  exceed  20  percent,  or  a  linear 
regression  correlation  coefficioit  is  0.99S  or  greater,  otherwise  a  new  calibration  is 
performed.  Daily  calibration  checks  are  conducted  and  must  be  within  ±  IS  percent,  or  a 
new  calibration  curve  must  be  prepared  for  analytes  that  exceeded  that  criterion. 

SW8015  Modified 

Volatile  and  Extractable  Total  Petroleum  Hydrocarbons  (TPH) 

Volatile  petroleum  hydrocarbon  components,  gasoline,  jet  fuel,  and  other  low 
molecular  wdght  petroleum  products,  and  volatile  aromatics,  benzene,  toluene,  xylenes,  and 
ethyl  benzene  (BTXE),  are  analyzed  by  the  direct  purge-and>trap  technique  described  in 
Method  SWS030,  followed  by  a  modified  approach  to  SW8020  and  SW801S.  Extractable 
TPH  components  are  analyzed  by  extraction  by  Method  SW3S20  or  SW3S50,  followed  by 
GC  with  an  FID.  Additional  information  regarding  analysis  of  TPH  components  is  provided 
in  the  California  LUFT  Fidd  Manual,  10/89. 

For  volatile  TPH,  dther  5  mL  of  water  or  S  grams  of  soil/sludge  is  placed  in 
the  purge-and-trsq)  sparge  vessd.  In  the  case  of  soil/sludge,  5  mLs  of  reagent  grade  organic- 
free  water  is  also  added  to  the  sparger.  Analysis  is  conducted  using  a  gas  chromatograph 
equipped  with  an  inlet  splitter,  two  fused  silica  megabore  columns,  and  FID  and  PID 
detectors.  The  BTXE  components  are  confirmed  on  a  second  GC  column  of  dissimilar  phase 
and  retention  characteristics  if  there  is  no  petroleum  pattern  present.  Reporting  limits  for 
BTXE,  volatile  TPH,  and  extractable  TPH  are  provided  in  Table  8-6. 

Extractable  TPH  components,  kerosene,  diesel,  motor  oil,  and  otho'  high 
molecular  wdght  extractable  petroleum  products,  are  analyzed  via  Method  SW3520 
(continuous  liquid/liquid  extraction)  for  water  based  matrices  or  SW3SS0  (sonication 
extraction)  for  soil/sludge  matrices.  Hexane  is  used  as  the  extracting  solvent.  One  liter  of 
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water  or  10  grams  of  soil/sludge  are  extracted  and  concentrated  to  a  volume  of  5  mis. 
Analysis  is  accomplished  on  a  gas  chromatogr2q>h  equipped  with  a  capillary  or  m^abore 
column  and  FID. 

Identification  and  quantitation  of  TPH  components  (except  BTXE)  is  based  on 
pattern  recognition  techniques  and  requires  a  greater  degree  of  analytical  judgement  than 
other  GC  methods.  The  TPH  chromatograms  consist  of  groups  of  peaks  that  have  a  general 
sluq)e  or  pattern  and  fall  within  noted  a  carbon  range  (i.e.,  number  of  carbon  atoms  in  the 
molecule).  Selected  TPH  components  are  used  to  calibrate  the  instruments,  and  the  resulting 
patterns  and  carbon  ranges  are  used  to  compare  the  sample  results.  These  components  are 
usually  reported  as  a  TPH  range,  with  components  that  matched  the  calibrated  patterns 
identified.  Often,  unknown/uncalibrated  hydrocarbons  are  encountered. 

Calibration— Calibration  of  the  gas  chromatograph  is  achieved  via  the  external 
standard  technique  using  a  minimum  of  five  concentration  levels.  The  average  calibration 
factor  is  used  if  the  RSD  for  the  calibration  factors  at  each  level  does  not  exceed  20  percent, 
otherwise  linear  r^ression  is  used  if  the  correlation  coefficient  is  0.995  or  greater.  The 
working  calibration  factor  is  verified  on  each  working  day  by  analyzing  a  single-point 
calibration  standard.  If  the  response  for  the  single-point  calibration  standard  varies  from  the 
predicted  response  by  more  than  ±  15  percent,  a  new  multipoint  calibration  factor  will  be 
generated. 


Method  SW8020 
Aromatic  Volatile  Organics 

Aromatic  volatile  organics  in  water  and  soil  samples  are  analyzed  using 
Method  SW8020.  This  method,  also  known  as  BTX  since  the  compounds  of  interest  include 
benzene,  toluene,  and  xylene,  is  a  purge-and-trap  gas  chromatographic  method.  An  inert  gas 
is  bubbled  through  a  water  matrix  to  transfer  the  volatile  aromatic  hydrocarbons  from  the 
liquid  to  the  vtqwr  phase.  The  aromatics  are  removed  from  the  inert  gas  by  passing  it 
through  a  sorbent  trap,  which  is  then  backflushed  onto  a  gas  chromatographic  column  with  a 
photoionization  detector  to  separate  and  quantify  the  compounds  of  interest.  Soil  samples  are 
analyzed  via  extraction  with  methanol  and  diluted  a  minimum  of  1:50  in  reagent  water. 
Reporting  limits  for  Method  SW8020  ate  presented  in  Table  8-7. 
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This  method  provides  for  a  second  chromatographic  column  of  dissimilar 
phase  to  resolve  compounds  of  interest  from  interferences  that  may  occur.  When  second 
column  analysis  is  performed  for  confirmation,  retention  times  for  the  analyte  must  match 
those  established  for  each  colunrn,  or  the  chromatographic  peaks  are  considered  interferences 
and  the  analyte  is  not  considered  to  be  present  in  the  sample.  Air  Force  specifications 
require  confirmation  for  detected  analytes,  as  described  in  Section  10.0. 

Calibration-Calibration  standards  at  five  concentration  levels  are  prqiared  in 
reagent  water  by  dilution  of  stock  standards.  The  average  calibration  factor  is  used  if  the 
RSD  for  the  calibration  factors  at  each  level  does  not  exceed  20  percent  otherwise,  linear 
regression  is  used  if  the  correlation  co-efticient  is  0.995  or  greater.  Daily  calibration  checks 
are  conducted,  and  the  instrument  performance  is  considered  acceptable  if  the  daily  reqwnse 
falls  within  ±15  percent  of  the  predicted  response. 

Method  SW8080 

Organochlorine  Pesticides  and  PCBs 

Organochlorine  pesticides  and  polychlorinated  biphenyls  (PCBs)  in  water  and 
soil  samples  are  analyzed  using  Method  SW8080.  This  analytical  method  involves  extraction 
of  the  sample  with  methylene  chloride,  followed  by  exchange  to  hexane  and  concentration  of 
the  extract.  The  pesticides  and  PCBs  are  separated  and  quantified  by  gas  chromatography 
using  electron  capture  detection.  Both  neat  and  diluted  liquids  may  be  analyzed  by  direct 
injection  on  to  the  chromatographic  column.  Reporting  limits  for  this  method  are  presented 
in  Table  8-8. 

Calibration— The  external  standard  quantitation  discussed  in  the  method  is  used 
to  quantitate  all  pesticides/PCBs.  The  retention  time  window  is  calculated  for  each  pesticide/ 
PCB  after  adjusting  the  GC  operating  conditions  for  the  routine  retention  times  of  4,4'-DDT. 
The  GC/ECD  is  initially  calibrated  at  a  minimum  of  five  concentrations.  The  average 
calibration  factor  is  acceptable  if  the  RSD  for  the  calibration  factors  at  each  level  does  not 
exceed  20  percent  or  linear  regression  may  be  used  if  the  correlation  coefficient  is  0.995  or 
greater.  Concratration  of  the  components  in  a  standard  varies  depending  on  the  response  of 
the  compounds  in  the  analytical  system.  Breakdown  of  4,4'-DDT  and  endrin  is  also 
monitored.  Breakdown  may  not  exceed  20  percent.  A  daily  single-point  calibration  check 
must  agree  within  ±  15  percent  of  the  multipoint  response  or  the  instrument  is  recalibrated. 
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Method  SW8140 

Organophosphonis  Pesticides 

Method  8140  is  a  gas  chromatogn^c  (GC)  method  used  to  detnmine  the 
concentratims  of  various  organophosphonis  pesticides.  Prior  to  analysis,  rqipropriate  sample 
extraction  techniques  are  used.  Both  neat  and  diluted  organic  liquids  are  analyzed  by  direct 
injecticm.  A  2-  to  S-/aL  aliquot  of  the  extract  is  injected  into  a  gas  chromatognqrii,  and 
compounds  in  the  GC  effluent  are  detected  witii  a  flame  photometric  detector.  Any 
compounds  tentatively  identified  in  the  primary  analysis  are  confirmed  on  a  second  GC 
column.  Reporting  Umits  for  these  pesticides  are  presented  in  Table  8-9. 

Calibration~The  external  standard  quantitation  method  is  used  to  quantitate  all 
pesticides.  The  retention  time  window  is  calculated  for  each  pesticide  after  adjusting  the  GC 
operating  amditions  for  the  routine  retention  times  of  each  parameter  of  interest.  The 
instrument  is  calibrated  at  a  minimum  of  five  concentrations.  The  average  calibratimi  fiactor 
is  acoqitable  if  the  RSD  for  the  calibration  factors  at  each  level  does  not  exceed  20  percent 
or  linear  r^ression  may  be  used  if  the  correlation  coefficioit  is  0.995  or  greatm^. 
Concentraticm  of  the  components  in  a  standard  varies  depending  on  the  response  of  the 
compounds  in  the  analytical  system.  A  daily  single-point  calibration  check  must  agree  with 
±  15  percoit  of  the  initial  multipoint  response  or  the  instrument  is  recalibrated. 

Method  SW8150 

Chlorinated  Herbicides 

Method  8150  is  a  gas  chromatographic  (GC)  method  for  determining  sdected 
chlorinated  acid  herbicides.  Spiked  samples  are  used  to  verify  the  applicability  of  the  chosen 
extraction  technique  to  each  nOw  sample  type.  The  esters  are  hydrolyzed  with  potassium 
hydroxide,  and  extraneous  organic  material  is  removed  by  a  solvent  wash.  After 
acidification,  the  acids  are  extracted  with  solvoit  and  converted  to  their  methyl  esters  using 
diazomethane  as  the  derivatizing  agoit.  After  excess  reagent  is  removed,  the  esters  ate 
determined  by  gas  chromatography  emplojring  an  electron  capture  detector.  The  results  are 
rq)orted  as  the  acid  equivalents.  Any  compounds  tentatively  identified  in  the  primary 
analysis  ate  confirmed  on  a  second  GC  column.  Rqwrting  limits  for  herbicides  are 
presented  in  Tables  8-10. 
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Calibiatitm—The  external  standard  quantitation  method  is  used  to  quantitate  all 
herbicides.  The  retention  time  window  is  calculated  for  each  herbicide  after  adjusting  the 
GC  operating  conditions  for  the  routine  retention  times  of  each  parameter  of  intoest.  The 
GC/ECD  is  initially  calibrated  at  a  minimum  of  five  concmtrations.  The  average  calibration 
^tor  is  accq>table  if  the  RSD  for  the  calibratirm  factors  at  each  level  does  not  occeed  20 
percent  or  linear  regression  may  be  used  if  the  correlation  coefficioit  is  0.995  or  greater. 
Concentration  of  the  components  in  a  standard  will  vary  depending  on  the  response  of  the 
compounds  in  the  analytical  system.  A  daily  single-point  calibration  check  must  agree  within 
±15  percoit  of  the  multipoint  response  or  the  instrument  is  recalibrated. 

Method  SW8240 

Volatile  Organics 

Volatile,  or  putgeable,  organics  in  water  and  soil  samples  are  analyzed  using 
Method  SW8240.  This  method  uses  a  purge-and-trap  GC/MS  technique.  An  inert  gas  is 
bubbled  through  the  vnta  samples,  or  a  soil-water  slurry  for  soil  samples,  to  transfer  the 
purgeable  organic  compounds  from  the  liquid  to  vtqwr  phase.  Soil  samples  with  higher 
contaminant  levels  are  extracted  using  methanol  before  purging.  The  vapor  is  that  swept 
through  a  sorbent  tap  where  the  purgeable  organics  are  trapped.  The  trap  is  backflushed 
and  heated  to  desorb  the  putgeable  organics  onto  a  gas  chromatographic  column  where  they 
are  sq)arated  and  then  detected  with  a  mass  spectrometer.  The  species  detected  and 
reporting  limits  for  this  method  are  listed  in  Table  8-11. 

Alternate  methods  for  determination  of  these  species  are  the  GC  methods 
SW8010  and  SW8020,  which  generally  yield  slightly  lower  detection  limits  and  have  lower 
costs.  Ntmspecified  compounds  cannot  be  determined  using  GC.  Acrolein  and  acrylonitrile 
can  be  determined  using  SW8240  if  specifically  requested. 

Calibration-The  mass  spectrometer  is  tuned  daily  to  give  an  acceptable 
spectrum  for  bromofluorobenzene  (BFB).  Relative  ion  abundance  criteria  for  BFB  are  givoi 
in  SW846,  see  Table  8-1.  The  internal  standard  method  is  used  for  quantitation  of  analytes 
of  intoest.  For  quantitation,  response  factors  are  calculated  from  the  base  ion  peak  of  a 
specific  internal  standard  that  is  added  to  each  calibration  standard,  blank,  QC  sample,  and 
sample. 


TABLE  8-1.  BFB  KEY  ION  ABUNDANCE  CRITERIA 
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Man 

loo  Abundance  Critnia 

50 

15  to  40%  of  mass  95 

IS 

30  to  60%  of  man  95 

95 

Baae  peak,  100%  relative  abundance 

96 

5  to  9%  of  man  95 

173 

Len  than  2%  of  man  174 

174 

Greater  dian  50%  of  man  95 

175 

5  to  9%  of  man  174 

176 

Greater  dum  95%,  but  len  than  101  %  of  maaa  174 

177 

5  to  9%  of  man  176 
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System  performance  is  verified  initially  and  after  every  12  hours  to  ensure  a 
minimum  average  response  fector  of  0.3  (0.25  for  bromoform)  for  the  following  system 
performance  check  compounds  (SPCCs): 

•  Chloromethane; 

•  1,1-Dichloroethane; 

•  Bromoform; 

•  1,1,2,2-Tetrachloioethane;  and 

•  Chlorobenzene. 

A  five-point  calibration,  used  for  generating  response  factors,  is  performed 
initially  using  10,  20,  50,  100,  and  200  /ig/L  standards.  The  relative  standard  deviation 
(RSD)  must  be  less  than  30  percoit  for  the  five  response  factors  calculated  for  each  of  the 
following  calibration  check  compounds  (CCCs): 

•  l,l-DichlorDetht»ie; 

•  Chloroform; 

•  1,2-Dichloropropane; 

•  Toluoie; 

•  Ethylbenzene;  and 

•  Vinyl  chloride. 

The  continuing  (every  12  hours)  calibration  check  is  performed,  following  the 
system  performance  check,  using  the  CCCs  listed  above.  A  single  concentration  of  each 
CCC  is  analyzed  and  a  response  factor  calculated.  The  single-point  RF  for  each  CCC  must 
be  within  25  percent  of  the  average  five-point  RF;  otherwise,  a  new  five-point  calibration 
must  be  goierated. 

Method  SW8270 

Semivolatile  Organics  Analysis 

Semivolatile  organics,  also  known  as  base/neutral  and  acid  extractables  (BNA), 
in  water  and  soil  samples  are  analyzed  using  Method  SW8270.  These  techniques  quantita¬ 
tively  determine  the  concentration  of  a  numbm’  of  semivolatile  organic  compounds.  Organic 
compounds  are  extracted  from  the  sample  witii  methylene  chloride  at  pH  greats  than  12  to 
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obtain  base/neutral  extractables.  Acid  extractable  compounds  are  obtained  from  the  sample 
by  extiactiixi  with  methylene  chloride  at  pH  2  or  less.  Both  base/neutral  and  acid  extracts 
are  then  concentrated  by  removal  of  the  methyloie  chloride  through  evaporation. 

Compounds  of  interest  are  sqnrated  and  quantified  using  a  GC/MS.  The  compounds  that 
can  be  detected  using  Nfethod  SW8270  and  the  reporting  limits  are  listed  in  Table  8-12. 

Alternate  methods  for  determination  of  these  species  are  the  GC  methods, 
SW8010,  SW8040,  and  SW8080.  Many  of  the  base/neutral  extractable  q)ecies  have  no 
correqxmding  GC  method,  and  nonspecified  compounds  cannot  be  determined  using  GC. 

Calibration~The  mass  spectrometer  is  tuned  daily  to  give  an  accq>table 
q)ectrum  for  decafluorotriphenyl  phosphene  (DFTPP).  Decafluorotriphenyl  phosphene  ion 
abundance  criteria  are  given  in  SW846,  see  Table  8-2.  The  internal  standard  method  is  used 
for  quantitation  of  analytes  of  interest.  For  quantitation,  re^nse  factors  are  calculated  from 
the  base  ion  peak  of  a  specific  internal  standard  that  is  added  to  each  calibration  standard, 
blank,  QC  sample,  and  sample. 

System  performance  is  verified  iiutially  and  after  every  12  hours  to  ensure  a 
minimum  average  resprmse  factor  of  O.OSO  for  the  following  system  performance  check 
compounds  (SPCCs): 


•  N-nitroso-di-n-propylamine; 

•  Hexachlorocyclopentadioie; 

•  2,4-Dichlorophaiol;  and 

•  4-Nitrophenol. 

A  five-point  calibration,  used  for  generating  response  fiu:tors,  is  poformed 
initially  using  10,  20,  SO,  80,  and  160  ftg/L  standards.  The  variability  for  specific  ion 
response  factors  for  tiie  SW8270  calibratitm  check  compounds  must  be  less  than  30  percent 
RSD  over  the  range  calibrated. 

The  CCCs  are: 

•  Phenol; 

•  1,4-Dichlorobenzene; 

•  2-rotro|rtienol; 
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TABLE  S-2.  DfTPP  KEY  ION  ABUNDANCE  CRITERU 


MtM 

loo  Abundance  Criteria 

51 

30to60«ofniaaa  198 

68 

Leas  dm  2%  of  maaa  69 

70 

Leaa  dm  2%  of  mass  69 

127 

40to60«  ofnma  198 

197 

Leaa  dm  1ft  of  mass  198 

198 

Baae  pedc,  100ft  feladve  abundance 

199 

5to9ft  ofnMSS  198 

275 

10  to  30ft  of  maaa  198 

365 

Ofeater  dm  1  ft  of  maaa  198 

441 

Preaent,  but  leaa  dm  maaa  443 

442 

Oieater  dm  40ft  of  maaa  198 

443 

17  to  23ft  of  naaa  442 
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•  2,4-Diclilorophenol; 

•  Ifexachlorobutadiene; 

•  4-C3il(»0"3-methylphaioi; 

•  Acen^rfiAene; 

•  2,4,6-Trichloroirfienol; 

•  N-nitroso-di-n-phenylamiiw; 

•  Pentachloiophenol; 

•  Fluoranthene; 

•  Di-n-octylirtithalate;  and 

•  Benzo(a)pytene. 

A  continuing  (every  12  hours)  calibration  check  is  performed,  following  the 
system  performance  check,  using  the  CCCs  listed  above.  A  single  concentration  of  eadi 
CCC  is  analyzed  and  a  response  factor  calculated.  The  single-point  RF  for  each  CCC  must 
be  within  30  percent  of  the  average  five-point  RF;  otherwise,  a  new  five-point  calibration 
must  be  generated. 

MMiodSW8280 

FM|yclil<»1iiated  Dibenzo-p-Dioxiiis  (PCDDs)  and 

Fidychlrnliiated  Dibenzofurans  (PCDFs) 

Method  SW8280  is  used  to  analyze  for  PCDDs  and  PCDFs  in  water,  soil,  and 
waste.  This  is  a  GC/MS  Kfothod  that  uses  matrix-specific  extraction,  analyte-q)ecific 
deaniq),  and  high-resolution  capillary  column  GC/low  resoluticm  MS  techniques  to  separate 
and  identify  the  analytes  of  interest.  The  sensitivity  of  the  method  is  dq)endent  on  the  level 
of  matrix  interference;  selected  cleanup  m^hods  may  be  used  to  reduce  or  eliminate 
interferences.  Target  analytes  include  all  ctmgener  classes,  tetra-  through  octa-dioxins  and 
fiitans.  Adiieved  detection  timits  vary  according  to  matrix  and  analyte.  Because  of  the 
extreme  toxicity  of  these  compounds,  fee  analyst  must  take  afpropriate  precautions  during 
prqnration  and  analysis  to  prevent  accidental  exposure.  Rqwrting  limits  are  presented  in 
Table  8-13. 


CaUbration-PCDDs/PCDFs  are  analyzed  according  to  the  procedures  outlined 
in  Mdhod  8280,  SW-846,  3rd  ed.  Mass  calibration  of  the  instrument  are  performed  daily 
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with  PFTBA  and  verified  using  DFTPP  icm  abundance  criteria  (as  specified  in  SW-846 
Method  8270)  for  mass  198  and  greater.  Adherence  to  Method  8280  criteria  for  isotopic 
ratio  measuranents  for  PCDDs  and  PCDFs  is  then  verified. 

Since  selected-ion-monitoring  mass  spectrometry  is  used  for  PCDD/PCDF 
analysis,  it  is  first  necessary  to  determine  the  retration  time  windows  for  each  isomo^  group. 
This  is  accomplished  by  injection  of  a  PCDD/PCDF  retention  time  standard  which  contains 
the  first  and  last  eluter  from  each  isomer  group.  The  isomer  group  retention  time  analysis  is 
performed  (mce  at  the  beginning  of  each  project  and  again  if  retoition  times  diift  more  than 
0.2  minutes.  Adequate  sensitivity  is  also  vmified  from  the  retention  time  standard  which 
contains  2,3,7,8-TCDD  at  a  concentration  of  0.2  ^g/mL. 

A  TCDD  chromatographic  test  mixture  is  analyzed  daily  to  verify  that  there  is 
at  least  25  percent  valley  resolution  between  2,3,7,8-TCDD  and  1,2,3,4-TCDD. 

Response  factors  for  each  PCDD/PCDF  isomer  class  are  determined  fiom  an 
initial  five  point  calibration  at  0.1,  0.2,  0.5,  1.0,  and  2.5  /tg/mL  concentrations.  This  five- 
point  calibration  is  performed  in  triplicate  and  the  average  response  factors  are  calculated. 

The  resptHise  factors  determined  for  each  isomer  class  must  not  have  a  percent  RSD  greater 
than  30  percent.  Where  more  than  one  isomer  per  isomer  group  is  present,  the  average 
response  fiictor  is  used. 

For  quantitation,  the  following  mixture  of  internal  standards  is  contained  in  the 
calibratitm  standard  solutions.  This  mixture  is  also  added  to  each  sample  before  extractitm: 


•  “C,2-2,3,7,8-TCDD; 

•  »C,j-2,3,7,8-TCDF; 

•  “C,j-l,2,3,7,8-PeCDD; 

•  »C,j-1,2,3,7,8-PcCDF; 

•  “C„-1,2,3,6,7,8-HxCDD; 

•  »C,j-l,2,3,4,7,8-HxCDF; 

•  ‘’C,2-l,2,3,4,6,7,8-HpCDD; 
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•  ‘*C,2-l,2,3,4,6,7,8-HpCDF; 

•  ‘^Cia-OCDD  and; 

•  “C,2-0CDF. 


Each  isomer  class  is  quantitated  using  a  C-13  internal  standard  from  that  class. 

The  1.0  /lig/mL  PCDD/PCDF  standard  is  analyzed  at  the  b^inning  of  each 
working  day  to  verify  that  the  response  facton  obtained  for  that  day  agree  to  within  ±30 
percent  of  those  obtained  from  the  initial  five-point  calibration  in  triplicate.  Also,  isotope 
ratios  for  eadi  PCDD/PCDF  isomer  class  are  verified  to  be  within  ±  15  percent  of  their 
theor^cal  values. 

Method  SW8310 

Polynuclear  Aromatic  Hydrocarbons  (PAHs) 

SW8310  is  used  to  determine  the  concentration  of  selected  PAHs  in 
groundwater  and  wastes.  SW8310  provides  high  performance  liquid  chromatognq)hic 
(HPLC)  conditions  for  the  detectira  of  ppb  levels  of  PAHs.  Samples  are  analyzed  by  direct 
injection.  Detection  is  by  ultraviolet  (UV)  and  fluorescence  detectors.  Reporting  Limits  are 
listed  in  Table  8-14. 


Calibration-For  initial  calibratitm,  standards  at  five  concentration  levels  are 
prqxued  by  dilution  of  stock  standards  with  acetonitrile.  The  average  calibration  factor  is 
accq)taUe  if  the  relative  standard  deviation  (RSD)  does  not  exceed  20  percent  or  linear 
r^ressimi  may  be  used  if  the  correlation  coefficimt  is  0.995  or  greater.  Daily  calibration 
checks  are  accq>table  if  the  difference  between  the  daily  response  versus  the  initial 
(multipoint)  reqxmse  does  not  mcceed  ±15  percent. 

MdhodSW90d0 

Total  Organic  Carbon 

Total  organic  carbon  is  measured  using  a  carbonaceous  analyzer  by  quanti¬ 
tatively  converting  the  oiganic  carbon  in  a  sample  to  carbon  dioxide,  which  is  measured  by 
an  infrared  detector.  Reporting  limits  are  presented  in  Table  8-15. 
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Calibration~A  multipoint  calibration  curve  is  generated  daily,  prior  to  sample 
analysis,  using  a  blank  and  a  nunimum  of  three  standards.  Potassium  hydrogen  irfithalate  is 
used  for  total  carbon  measurements  and  sodium  carbonate/bicarbonate  is  used  for  inorganic 
carbon  measurements.  The  correlation  coefficient  for  the  calibration  equation  must  exceed 
0.993.  A  QC  check  is  analyzed  aftn  every  10  samples;  recovery  must  be  within  ±  10 
percent  of  the  mq;)ected  value. 

U.S.  EPA  Method  600/M4-82-20 

Polarized  light  Microscopy  (PLM)  Asbestos 

Asbestos  in  soil  is  analyzed  by  U.S.  EPA  Method  600/M4-82-020  using  PLM. 
The  soil  sample  is  dried  and  coarsely  ground,  then  viewed  through  a  stereomicroscope  to 
assure  the  soil  has  been  ground  to  a  uniform  size.  The  individual  fibers  are  identified  with  a 
polarized  light  nucroso^.  The  concentration  of  asbestos  in  the  soil  sample  is  determined 
by  comparison  with  three  different  standard  concentrations. 

Calibration— The  instrument  is  calibrated  with  three  different  concentrations  of 
asbestos  standards-0.1  percent,  0.23  percent,  and  0.3  percent  by  weight.  The  method 
detection  limit  for  this  method  is  0. 1  percent  by  weight. 

U.S.  EPA  Method  901.1 

Gamma  EmitUiig  Radionuclides  in  Water 

This  method  measures  gamma  photons  in  water  samples  using  gamma 
spectroscopy.  The  sample  is  put  into  a  standard  geometry  and  counted  using  a  lithium 
drifted  germanium  detector,  Ge(Li).  The  counting  efficiency  for  the  geometry  is  compared 
to  the  efficiency  determined  for  a  standard  (known)  radionuclide  activity.  The  sample  aliquot 
is  counted  long  enough  to  meet  the  required  sensitivity  of  the  measurement,  specified  in  the 
SOP. 


Caiibratitm-A  standard  of  radium-226  in  a  barium  sulfate  precipitate  is 
counted  and  must  meet  an  accqMance  criterion  of  30  percent  of  the  known  value  or  a  blank 
check  and  reanalysis  must  be  done. 
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Method  SW9310 

Gross  Alpha  and  Gross  Beta 

An  aliquot  of  sample  is  evaporated  to  a  small  volume  and  transfened 
quantitatively  to  a  taied  2-inch  stainless  steel  counting  planchet.  The  residue  is  dried  to  a 
constant  weight,  leweighed  to  determine  dry  residue  weight,  and  then  counted  for  alpha  and/ 
or  beta  radioactivity.  Rqmrting  limits  are  presented  in  Table  8-lS. 

Calibration-For  gross  alpha  and  gross  beta  measurement,  the  detectors  must 
be  calibrated  to  obtain  the  ratio  of  count  rate  to  disintegration  rate.  Standards  using 
americium-24  (for  al]^  activity)  and  strontium-90  (for  beta  activity)  are  used.  Separate 
alpha  and  beta  particle  self-absorption  gr!q)hs  showing  water  sample  residue  weight  (mg)  vs. 
efficiency  factor  (cpm/dpm)  using  standard  alpha  and  beta  emitter  solutions  and  tap  water 
should  be  prqMired  for  each  counting  instrument. 

8.4  Real-nme  Portable  Field  Meters 

Real-time  portable  field  meters  will  be  used  to  provide  screening-level 
information  for  organic  vapors  and  radioactivity  during  site  investigations,  sampling,  and 
health  and  safety  monitoring.  The  types  of  meters  used  are  described  in  the  following 
subsections. 


8.4.1  Real-Time  Portable  Organic  Vapor  Analyzers 

Two  types  of  portable  analyzm  will  be  used  to  perform  real-time  non-specific 
analyses  of  hydrocarbon  viqxyrs.  The  instrummts  include  a  Foxboro  Century  Organic  Vsq)or 
Analyzer  (OVA),  whidi  utilizes  the  technique  of  flame  ionization  detection  (FID),  and  an 
HNU*  Systems  (HNu^  trace  gas  analyzer,  OVM,  and  MicroTip™,  whidt  use  the  tedmique 
of  photoitHiization  detection  (PID).  One  or  more  of  these  instruments  may  be  used  at  a 
spedfic  site,  dq)ending  upon  the  contaminant  species  of  interest.  When  used  together,  the 
instruments  provide  complementary  information  because  they  are  s«isitive  to  different  types 
of  hydrocarbon  vapors. 

The  portable  analyzers  will  be  used  as  a  screening  tool  to  help  determine  the 
optimum  locations  for  the  collection  of  samples.  Field  data  recorded  cm  the  Chain-of- 
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Custody  forms  will  give  the  laboratory  analysts  an  indication  of  the  s^proximate  concentra¬ 
tion  of  contaminants  and  will  aid  in  calculating  dilution  factors  prior  to  analysis.  Addi¬ 
tionally,  the  real-time  instruments  will  be  used  to  aid  in  the  selection  of  the  pr(^)er  level  of 
personal  protective  equipment  and  for  monitoring  air  emissions  during  sampling  activities. 

The  comparability  of  results  obtained  from  the  PID  instruments  can  be  considered  only  to  be 
within  the  variability  of  this  type  of  screening  instrument.  Comparability  is  greatest  when 
the  instruments  are  calibrated  with  the  same  standards  and  operated  within  similar 
concmitration  ranges. 

Organic  Vapor  Analyzer 

The  Foxboro  Century  Organic  Vsqwr  Analyzer  (OVA)  uses  the  principle  of 
hydrogoi  flame  ionization  for  the  detection  and  measurement  of  total  hydrocarbon  vsqwrs. 

The  OVA  has  a  dynamic  operating  range  from  1  to  10, (XX)  ppmv  or  100,000  ppmv, 
deprading  on  the  instrumoit,  and  provides  a  non-specific  response  to  total  hydrocarbons.  If 
concentrations  in  excess  of  the  range  of  the  instrument  are  encountered,  a  dilution  probe  will 
be  attached  to  the  OVA  to  allow  measurement  of  elevated  vapor  concentrations.  The 
instrument  is  highly  soisitive  to  compounds  such  as  methane,  benzene,  and  acetone,  but  is 
less  sensitive  to  alcohols  and  halogenated  compounds. 

During  operation,  a  sample  is  drawn  into  the  probe  and  transmitted  to  the 
detection  chamber  by  an  internal  pumping  system.  Inside  the  chamber,  the  sample  is 
exposed  to  a  hydrogen  flame  that  ionizes  the  organic  vapors.  As  the  organic  vsqwrs  bum, 
the  ions  produced  are  collected  on  an  electrode  in  the  chamber,  and  a  current  prqwrtional  to 
the  hydrocarbon  concoitraticm  is  goterated.  This  current  is  measured  and  displayed  on  the 
meter. 


HNu* 

The  HNu*  Systems  trace  gas  analyzer,  OVM,  and/or  Photovac  MicroTlP* 
uses  the  principle  of  photoionization  for  the  detection  and  measurement  of  non-methane 
hydrocarbon  vsq)ors.  The  HNu*  has  a  dynamic  operating  range  from  0.5  to  2(XX)  ppmv. 
The  HNu*  is  highly  soisitive  to  aromatic  compounds  such  as  boizene  and  toluene;  moder¬ 
ately  sensitive  to  unsaturated  chlorinated  hydrocarbons  such  as  trichloroethene  and 
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dichloroethene  and  unsatuiated  hydrocarbons;  and  less  sensitive  to  aliphatic  hydrocarbons 
with  1  to  7  carbons  and  ammcmia. 

During  opa:ation,  a  gas  sample  is  drawn  into  the  probe  and  past  an  ultraviolet 
(UV)  light  source  by  an  internal  pumping  system.  Contaminants  in  the  sample  ate  itmized, 
producing  an  instrument  response  if  their  ionization  potential  is  equal  to  or  less  than  the 
ionizing  oi^rgy  supplied  by  the  UV  lairo  being  used.  The  radiation  produces  a  free  electron 
for  each  molecule  of  ionized  contaminant,  which  generates  a  current  directly  proportional  to 
the  number  of  ions  produced.  This  curroit  is  measured  and  displayed  on  the  meter. 

The  HNu*  can  be  used  with  one  of  three  different  probes,  each  with  a  dif¬ 
ferent  ionizing  energy:  9.S,  10.2,  or  11.7  electronic  volts  (eV).  Normally,  the  HNu*  is 
used  with  the  10.2  eV  lamp,  which  ionizes  many  of  the  common  air  contaminants.  Species 
that  have  a  very  high  ionization  potential,  greater  than  the  lamp  rating,  will  display  a  poor 
instrumoit  response,  or  no  response  at  all.  Using  the  11.7  eV  lamp  will  ensure  the  greatest 
range  of  detectable  species;  however,  it  requires  constant  maintenance  and  frequent 
rq>lacemCTt. 


The  HNu*  is  an  excellent  survey  tool,  but  there  are  some  limitations:  the 
response  to  a  single  compound  may  radically  change  if  it  is  mixed  with  other  compounds, 
indicating  considerably  more  or  less  than  the  true  total,  depending  upon  calibration;  radio 
frequency  interference  may  produce  an  error  in  response;  the  lamp  window  must  be 
periodically  cleaned  to  ensure  ionization  of  the  air  contaminants;  and  the  response  to 
compounds  may  not  be  linear  over  the  full  range  of  the  instrument. 

Organic  Vapor  Meter  (OVM) 

The  Thermo  Environmental  Instrumrats  Inc.  Model  S80B  is  a  portable  Organic 
Vaq)or  Meter  (OVM)  that  detects  and  quantifi^  most  organic  vapors  using  a  highly  sensitive 
photoionization  detector  (PID).  The  instrument  has  an  operating  range  of  0  -  2000  parts  po* 
million  (ppm)  with  a  minimum  detection  limit  of  0. 1  ppm. 

Air  samples  are  drawn  into  the  OVM  with  a  positive  displacemoit  pumping 
system.  The  samples  are  passed  through  the  detector  which  uses  a  10.0  electron  volt  (eV) 
lamp  as  its  ionization  source.  Organic  compounds  with  ionization  potentials  of  10.0  eV  or 
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less  will  be  detected  with  the  OVM.  Compounds  that  will  not  be  detected  include  fteons, 
methane,  ethane,  and  propane.  It  is  important  to  note  that  the  OVM  does  not  characterize 
the  particular  organic  vapor  i9)ecies  (unless  the  source  being  sampled  is  known),  but 
measures  the  total  value  for  all  species  present  with  ionization  potentials  of  10.0  eV  or  less. 

MkroTip"* 

The  Photovac  Inc.  MicroTip"*  monitor  is  another  type  of  hand-hdd  portable 
photoionization  detector  (PID).  The  MicroTip™  has  an  operating  range  of  0  -  200  ppm  with 
a  minimum  detection  limit  of  0.1  ppm. 

Operation  of  the  MicroTip™  is  similar  to  the  HNu*.  Air  samples  are  drawn 
into  the  detector  with  a  built  in  pump.  The  instrument  is  equipped  with  a  10.6  eV  ionization 
lamp,  but  can  be  fitted  with  9.5  eV  or  11.7  eV  lamps.  The  user  must  keep  in  mind  that  the 
ionization  potential  of  the  compound(s)  of  interest  must  be  considered  when  selecting  the 
voltage  of  the  lamp.  As  with  the  other  PID  instruments,  the  measured  values  reported  by  the 
MicroTip"  are  quantitative  but  not  species  specific  (unless  the  source  is  already  known). 

8.4.2  Real-Time  Radioactivity  Meter 

A  surface  monitoring  system  will  be  used  as  a  screening  tool  to  help  determine 
the  location  for  the  collection  of  samples  that  will  be  analyzed  for  gross  alpha  and  beta 
radioactivity  or  gamma-emitting  radionuclides.  The  radioactive  spectrum  detector  is  a  pulse- 
count  ratemeter  with  a  power  supply.  With  the  appropriate  detector  probes,  it  acts  as  a 
survey  meter  for  alpha,  beta,  and  gamma  radiation.  Its  range  of  operation  is  0  to  60,000 
counts  per  minute  or  0  to  15  milliroentgen  per  hour. 

8.5  Air  Analy^ 

Compendium  Method  TO-14 

Multiple  Detector  Gas  Chromatography  of  Vapors  By  Stainless  Steel 

Canister 

This  subsection  briefly  describes  the  canister  analysis  procedure  for  analyzing 
air  samples.  The  canister  method  has  been  accepted  by  the  U.S.  EPA  and  the  California 
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Dqnrtment  of  Health  Services  (DHS),  and  follows  the  guidelines  established  in  U.S.  EPA’s 
Compendium  of  Methods  for  the  Determination  of  Toxic  Compounds  in  Ambient  Air  (EPA- 
600/4-84-041,  April  1984). 

Ambient  air  samples  for  detailed  speciation  of  volatile  organics  will  be 
collected  in  evacuated  stainless  steel  canisters. 

When  a  sample  is  received  from  the  field,  it  is  first  assigned  a  code  numb^ 
and  logged  into  a  master  log  notebook.  The  final  pressure  is  then  measured  and  logged  into 
a  separate  sample  analysis  notd)ook  before  pressurizing  the  canister  with  ultra  high  purity 
nitrogoi  (UHP  N2)  to  10-lS  psig.  The  final  pressure  is  then  measured  and  recorded. 

Nitrogen  is  added  to  the  canisters  to  provide  positive  pressure  for  removing  the  sample  and 
to  dilute  oxygen  and  moisture  in  the  sample  and  minimize  sample  component  reactions. 

To  achieve  the  desired  detection  levels,  volatile  organic  species  are  sqparated 
from  the  ambioit  air  matrix  and  concentrated.  The  analytical  procedure  consists  of  the 
following  operations: 


•  Collection  of  VCXIs  through  a  Permapure*  drier  onto  a  cryogenic  tr^; 

•  Flash  thermal  desorption  onto  a  fused  silica  capillary  GC  column; 

•  Detection  of  the  VOCs  by  flame  ionization  detector  (FID),  photoioniza¬ 
tion  detector  (PID),  and  Hall  electrolytic  conductivity  detector  (HSD); 
and 

•  Computer-assisted  data  reduction. 

Calibration~The  canister  analysis  calibration  is  performed  by  a  monthly 
generation  of  a  calibration  curve  using  various  standards,  depending  upon  the  detector.  The 
FID  and  PID  detectors  are  calibrated  using  a  multipoint  propane/hexane  concentration  curve 
plus  an  ultra  high  purity  air  blank.  The  correlation  coefficient  must  be  greater  than  or  equal 
to  0.99S0.  A  daily  response  factor  check  and  monthly  retention  time  check  ensures 
continuing  performance. 
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The  halide  q>edfic  detector  (HSD)  is  calibrated  with  a  multipoint  halogenated 
standard,  with  the  curve  having  a  correlation  coefficient  of  greater  than  or  equal  to  0.99S0. 
Daily  respmse  factor  checks  ensure  continuing  performance. 

8.6  Analytical  Methods  for  Physical  Properties 

Samples  will  be  collected  from  selected  sites  for  physical  propoties  analyzed 
to  supply  information  for  engineering  design,  modeling  studies,  or  other  types  of  projects 
that  require  these  parameters  to  fulfill  the  DQOs.  Quality  control  procedures  for  these 
analyses  are  specified  in  the  reference  methods. 

ASTM  D422-68  (Reapproved  IS^) 

Standard  Method  for  Particle>Size  Analysis  of  Soils 

This  method  covers  the  quantitative  determination  of  the  distribution  of  particle 
sizes  in  soils.  The  distribution  of  particle  sizes  larger  than  75  /tm  (retained  on  the  No.  200 
sieve)  is  determined  by  sieving,  while  the  distribution  of  particle  sizes  smaller  than  75  livn  is 
determined  by  a  sedimoitation  process  using  a  hydrometer. 

ASTMD854-83 

Standard  Test  Method  for  Specific  Gravity  of  Soils 

This  test  method  covers  the  determination  of  the  specific  gravity  of  soils  by 
means  of  a  pycnometer.  When  the  soil  is  composed  of  particles  larger  than  the  No.  4  (4.75 
mm)  sieve,  the  method  outlined  in  Test  Method  C127  shall  be  followed.  When  the  soil  is 
composed  of  particles  both  larger  and  smaller  than  the  No.  4  sieve,  the  sample  shall  be 
sqiarated  on  the  No.  4  sieve  and  the  appropriate  test  method  used  on  each  portion.  The 
q)ecific  gravity  value  for  the  soil  shall  be  the  weighted  average  of  the  two  values.  When  the 
specific  gravity  value  is  to  be  used  in  calculations  in  connection  with  the  hydrometer  portion 
of  Method  D422,  it  is  intended  that  the  specitic  gravity  test  be  made  on  that  portion  of  the 
soil  which  passes  the  No.  10  (2.00  mm)  sieve. 

Porosity  of  a  soil  sample  will  be  determined  from  the  relation: 


Total  porosity  =  1  -  jSfticfeensijy^ 
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A  particle  density  of  2.65  g/cm^  will  be  assumed  for  the  soils  beneath  McClellan  AFB.  This 
particle  density  is  a  reasonable  value  for  the  quartz-feldspar-clay-mica  soils  typically 
encountered. 


relation: 


Volumetric  water  contmt  of  a  soil  sample  will  be  determined  from  the 


Volumetric  fraction  (cn^/cm^) 


X  weight  fraction  water  (g/g) 


The  bulk  doisity  of  water  will  be  assumed  to  equal  1  g/cn?.  The  weight  fraction  of  water 
will  be  determined  by  ASTM  Method  2216-80.  The  dry  bulk  density  of  the  soil  is  also 
obtained  from  this  method. 


ASIM  2216-80 

Standard  Method  for  Laboratory  Determination  of  Water  (Moisture) 

Content  of  Soil,  Rock,  and  Soil-Aggregate  Mixtures 

This  method  covers  the  laboratory  determination  of  the  water  (moisture) 
content  of  soil,  rock,  and  soil-aggregate  mixtures  by  weight.  The  practical  application  in 
determining  the  water  content  of  a  material  is  to  determine  the  mass  of  water  removed  by 
drying  the  moist  material  to  a  constant  mass  in  a  drying  oven  controlled  at  110  ±5*’C  and  to 
use  this  value  as  the  mass  of  water  in  the  test  specimen.  The  mass  of  material  remaining 
after  ovoi-drying  is  used  as  the  mass  of  solid  particles. 

ASTM  2434-68  (Reapproved  1974) 

Standard  M^od  for  Fenneability  of  Granular  Soils  (Constant  Head) 

This  method  covers  the  determination  of  the  coefficient  of  permeability  by  a 
constant-head  method  for  the  laminar  flow  of  water  through  granular  soils.  The  procedure  is 
to  establish  rq)resentative  values  of  the  coefficient  of  permeability  of  granular  soils  that  may 
occur  in  natural  dqposits  as  placed  in  embankments,  or  whra  used  as  base  courses  under 
pavements.  In  order  to  limit  consolidation  influences  during  testing,  this  procedure  is  limited 
to  disturbed  granular  soils  containing  not  more  than  10  percent  soil  passing  the  75  (ivn  (No. 
200)  sieve  ASTM  D2435-80. 
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The  method  lequiies  that  an  element  of  soil  be  restrained  laterally  and  axially 
loaded  in  increments  with  a  constant  stress  being  applied  until  all  of  the  excess  port  water 
pressures  have  dissipated  for  each  increment.  During  the  compression  process, 
measurements  of  decreases  in  the  sample  height  are  made  and  these  data  are  used  to  compute 
the  parameters  that  describe  the  relationship  between  effective  stress  and  void  ratio  or  strain 
and  describe  the  rate  at  which  compression  can  occur. 

ASTMD2435^ 

Standard  Method  for  One-Dimensional  Consolidation  Properties 

The  method  requires  that  an  element  of  soil  be  restrained  laterally  and  axially 
loaded  in  increments  with  a  constant  stress  being  ^plied  until  all  of  the  excess  pore  water 
pressures  have  dissipated  for  each  increment.  During  the  compression  process, 
measurements  of  decreases  in  the  sample  height  are  made  and  these  data  are  used  to  compute 
the  parameters  that  describe  the  relationship  between  effective  stress  and  void  ratio  or  strain 
and  describe  the  rate  at  which  compression  can  occur. 

8.7  Analytical  Methods  for  Field  Analyses 

The  field  analyses  describe  here  are  Level  2  analyses  and  are  modifications  of 
standard  methods.  The  calibration  and  QC  acceptance  criteria  are  less  stringent  to  reflect  the 
objectives  of  the  screening  level  investigation.  Standard  operating  procedures  are  included  in 
Appendix  A.  The  analytical  procedure  sq)prq)riate  for  the  rield  program  objectives  is 
selected. 


Soil  Gas  -  Subsurface  Probe  Method 

A  modified  Geo-Probe  Model  8M  or  transportable  Xitech*  soil  gas  sampling 
system  will  be  used  to  install  stainless  steel  soil  gas  probes  into  the  soil  to  sqrproximately  6 
feet  in  dq>th.  The  sample  is  withdrawn  from  the  bottom  of  the  probe  through  a  Teflon* 
insert  and  a  glass  bulb  at  the  upper  end  of  the  probe,  by  a  battery  powered  vacuum  pump. 
Samples  will  be  analyzed  in  an  on-site  laboratory  stationed  near  the  collection  site.  A  known 
volume  of  soil  gas  will  be  injected,  and  the  analysis  will  be  performed  using  a  Gas 
Chromatograph  for  target  compounds  by  a  modification  of  Method  8240.  Low 
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concentrations  of  target  chlorinated  compounds  will  be  analyzed  by  a  GC  with  dual  electron 
capture  detectors  (ECD). 

Calibration  (GC/MS)-A  minimum  of  a  four-point  initial  calibration  is 
performed  using  gas  standards.  The  relative  standard  deviation  (RSD)  must  be  less  than  25 
perooit  for  all  target  compounds.  An  initial  daily  calibration  check  must  agree  widiin  30 
percoit  and  a  QC  check  standard  analyzed  as  the  last  sample  of  the  day  must  be  within  70  to 
130  percent  of  the  predicted  value. 

Calibration  (GQ— An  initial  four-point  calibration  (blank  and  3  upscale 
standards)  is  performed  using  gas  standards.  A  response  factor  (R.F.)  will  be  determined  for 
each  of  the  compounds  using  a  linear  regressimi.  The  correlation  coefficient  for  each  of  the 
compounds  must  be  >0.990  or  the  calibration  is  rq)eated.  An  initial  daily  calibration  dteck 
must  agree  within  30  percoit  and  a  QC  check  standard  analyzed  as  the  last  sample  of  the  day 
must  be  within  70  to  130  percent  of  the  predicted  value. 

Son  Gas  •  Downhole  and  ShaUow  Subsurface  Probe 

Soil  gas  samples  will  be  collected  by  drawing  a  known  amount  of  soil  gas 
through  a  teflon  line  and  probe  at  a  specified  dq>th  at  a  drilling  site.  All  downhole  soil  gas 
samples  will  be  analyzed  using  HP  5890  n  GCs  equipped  with  a  DB-624  capillary  column 
and  a  photoionization  detector/dectron  csqpture  detector  (PID/ECD).  Reporting  limits  are 
presoited  in  Table  8-16. 

Calibration-An  initial  calibration  is  performed  using  three  concentrations  of 
gas  standards  and  a  blank.  A  linear  r^ression  for  each  analyte  is  done  and  a  correlation 
coefficient  of  >0.990  must  be  achieved,  or  the  calibration  is  repeated.  The  slope  for  the 
linear  r^ressimi  is  used  as  the  response  factor.  Daily  calibration  check  standards  should 
meet  recoveries  within  ±30  percent  of  the  calculated  value,  or  the  standard  must  be 
reinjected.  If  the  second  daily  calibration  check  standard  does  not  meet  the  criteria, 
corrective  action  and  a  new  calibration  must  be  performed.  A  calibration  check  will  also  be 
performed  at  tiie  end  of  the  day,  and  if  the  result  is  not  within  ±30  percent  of  the  expected 
value,  results  for  arudytes  not  meeting  the  criteria  will  be  flagged  to  indicate  uncertainty  in 
quantitation.  Girrective  action,  up  to  and  including  a  new  multipoint  calibration  will  be 
required  the  next  day  of  operation. 
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Fd^diloriiuited  Biphenyb  (PCB)  in  Soils 

Soil  samples  will  be  collected  during  drilling,  and  analyzed  by  a  modification 
of  Method  8080,  and  the  data  will  be  used  fm  screening  levels  of  PCBs  (7  different 
Aroclon)  in  the  s(^.  A  mini  add  extraction  of  die  soil  samples  will  be  performed,  and  the 
extracts  will  be  injected  into  a  GC  equipped  widi  a  packed  or  equivaloit  column,  and 
detected  using  either  an  BCD  or  odier  halogen  specific  detector.  The  rqwrting  limits  for 
PCBs  will  be  200  fig/kg. 

Calibradon-The  GC  is  initially  calibrated  at  a  minimum  of  three  concen¬ 
trations.  The  average  calibration  factor  is  accqitable  if  the  RSD  for  the  calibration  factors  at 
each  levd  does  not  exceed  30  percent  or  linear  r^ression  may  be  used  if  the  correlation 
coefficient  is  0.990  or  greater.  A  daily  single-point  calibration  check  must  agree  widiin  ±30 
percent  of  the  predicted  value.  A  calibration  check  at  the  end  of  each  analysis  day  (or 
sqiproximatdy  1  every  20  samples)  must  be  within  ±30  percent  of  the  predicted  value. 

Volatile  Organic  Compounds  (VOCs)  in  Soils 

Soil  samples  will  be  screened  ftnr  VOCs  using  a  modification  of  EPA  Methods 
SW8010  and  SW8020.  Eadi  GC  will  be  equipped  with  a  m^abore  column,  purge  and  trsqi 
extraction  sqiparatus,  and  bodi  a  PID  and  Hall-type  detecton.  The  samj^  will  be  analyzed 
for  the  target  analytes  vinyl  chloride,  1,2-DCE,  chloroform,  1,1,1-TCA,  TCE,  PCE, 
benzene,  toluene,  and  xylenes.  The  rqmrting  limits  are  presented  in  Table  8-17.  . 
Unidentified  peaks  greater  than  approximately  1(X)  MS^kg  will  be  quantitated  using  the 
response  factor  fm  the  nearest  calibrated  analyte  calibration.  The  GCs  will  be  initially 
calibrated  using  a  blank  and  3  iqiscale  standards.  The  calibration  will  be  accqitable  if  the 
average  reqwnae  Actat  relative  standard  deviation  is  ^  20  percent  or  the  condadon 
coefficient  is  ^  0.995.  An  initial  daily  single  point  calibration  check  using  a  mid-range 
standard  must  be  ±20  pooent  of  the  expected  value  to  proceed,  and  continuing  diecks 
analyzed  after  every  10  samples  must  be  ±30  percent.  Corrective  actions  for  not  meeting 
these  criteria  will  include  reanalysis  of  the  standard,  or  recalibration  for  ntm-complaint  initial 
daily  checks,  and  flagging  data  for  analytes  not  meeting  continuing  checks. 
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TABLE  8^.  REPCMtTlNG  LIMITS  FOR  INORGANIC  ANALYTICAL  METHODS 


Reporting  Limits 

Method 

Puameter 

Analytes 

SoU 

Water 

E120.1 

Conductivity 

— 

100  umhos/cm 

1  umhos/cm 

E160.1 

Total  dissolved  solids 

— 

- 

10  mg/L 

E300.0 

Anioos 

Chloride 

2.00  mg/kg 

0.5  iB§fL  (0.2)* 

Fluoride 

0.5  mgA.  (0.2)* 

Sul&te 

5.00  mg/kg 

1  mg/L  (0.2)* 

Nitrite 

- 

1  mg/L 

Nitrate 

— 

0.1  mg/L 

E310.1 

Alkslinity 

Bkaibonate 

100  mg/kg 

10  rag/L 

Caibonaie 

100  mg/kg 

10  mg/L 

Total  alkalinity 

100  mg/kg 

10  mg/L 

Hydroxide 

— 

10  mg/L 

E353.2 

Nitnlfr^iitrite 

Nitrate-nitrite 

2.00  mg/kg 

0.5  mgn.  (0.05)* 

SW7196 

Chromium  VI 

Chromium  VI 

0.500  mg/kg 

0.005  mg/L 

SW9010/ 

SW9012 

Cyanide 

Cyanide 

1.00  mg/kg 

0.02  vagfL 

*  Exceeds  5/91 IRP  limit,  shown  in  ptieadieses. 

HML  »  Haaidoiis  Msterials  Lsboistoty  (Cal/EPA). 

E  »  Medwds  from  Unites  Stiles  Environments!  Protection  Agency,  1983. 
SW  »  Methods  from  SW846,  Third  Editiaa. 
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TABLE  8-4.  REPORTING  LIMITS  FOR  TRACE  ELEMENTS  (METALS) 
FOR  ICFES  AND  GRAPHITE  FURNACE  METHODS 


Method 

Piismeler 

Analytes 

Rqmrting 

SoU 

(mg/kg) 

Limits 

Water 

(mg/L) 

SW6010 

ICPES 

Ahiminmn 

SO 

0.5 

Atttiinoay 

20  (IS)* 

0.5 

Aiaenk 

30 

0.3 

Barium 

10 

0.1 

Beryllium 

1 

0.01 

fa/ttwiiim 

0.400 

0.005 

Cakium 

100 

1.0 

Chromium 

S 

0.05 

Cobalt 

s 

0.05 

Copper 

s 

0.05 

Iron 

s 

0.05 

Lead 

10(5)* 

0.2 

Magnesium 

100 

1 

Manganese 

2 

0.02 

Molybdenum 

4 

0.10 

Nickel 

IS 

0.15 

Potassium 

100 

5 

Selenium 

so 

1 

Silver 

1 

0.05 

Sodium 

100 

1 

Thallium 

10  (7)* 

0.4 

Vanadium 

10 

0.1 

Zinc 

2 

0.02 

SW7060 

Gnyihite  fomaoe 

Arsenic 

0.5 

0.005 

SW7421 

Grqphite  fomaoe 

Lead 

0.5 

0.005 

SW7470/ 

Ctddvqwr 

Mercury 

0.1 

0.001 

SW7471 

SW7740 

Onphite  fomaoe 

Selenium 

0.50 

0.005 

*  Exceeds  die  S/91  IRP  limit,  shown  in  pueodieses. 


SW  -  Methods  for  SW846.  Hiiid  Edition. 
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TABLE  8-5.  RETORTING  UMTTS  TOR  METHOD  SW8010  HALOGENATED  VOLATILE 
ORGANICS 


Rqporting  Limits 


Soil*  Water 

Method  Parameter  Analytes  (mg/kg)  (pgA.) 


SW8010  Halogenated 

Bromobenzeoe 

0.16(0.05)* 

5.0 

volatile  organics 

Bromodichloromethane 

0.05 

1.0 

Bromofiorm 

0.05 

2.0 

Bromomediane 

0.035  (0.010)* 

10.0 

Carbon  tetrachloride 

0.035  (0.005)* 

1.0 

Chlorobeiueoe 

0.03  (0.005)* 

2.5 

Chloroethane 

0.07  (0.005)* 

5.0 

2-Oiloroethylvinyl  ether 

0.06  (0.010)* 

10 

Chloroform 

0.015  (0.005)* 

0.5 

l-Chlondiexane 

0.34  (0.005)* 

5.0 

Chloromethane 

0.05  (0.005)* 

1.0 

Dibromocfalorometliane 

0.02  (0.005)* 

1.0 

Dibromomeduuie 

0.016  (0.005)* 

5.0 

1 .2*Diclilorobenzeoe 

0.025  (0.005)* 

2.0 

1 ,3>Dichlorobenzene 

0.032  (0.005)* 

3.0 

1,4-Dichlorobenzene 

0.025  (0.005)* 

2.0 

1 ,  l-Dichloroethane 

0.05  (0.005)* 

1.0 

1 ,2-Dichloroediane 

0.015  (0.005)* 

1.0 

1 , 1-Dicbloroedieiie 

0.07  (0.005)* 

1.0 

trans-l,2-Dichloroediene 

0.025  (0.005)* 

1.0 

1 ,2-Dichloropropane 

0.015  (0.005)* 

1.0 

cia-1 ,3-Dichloropropene 

0.02  (0.005)* 

5.0 

trana-l  ,3-Dichloropropene 

0.015  (0.005)* 

3.0 

Methylene  chloride 

0.04  (0.005)* 

2.0 

1 , 1 , 1 ,2-Tetrachloroetliane 

.25  (0.005)* 

5.0 

1 , 1 ,2,2-Tetrachloroetbane 

0.03  (0.005)* 

1.0 

Tetrachloroetheoe 

0.01  (0.005)* 

1.0 

1 , 1 , 1 -Trichloroethane 

0.055  (0.005)* 

1.0 

1 , 1 ,2-Trichloroediane 

0.02  (0.005)* 

1.0 

Tridiloroedieoe 

0.02  (0.005)* 

1.0 

Trichlorofluoromrthane 

0.055  (0.005)* 

1.0 

1 ,2,3-Trichk»opropane 

0.16  (0.010)* 

10 

Vinyl  chloride 

0.025  (0.005)* 

2 

*  Soil  limits  are  baaed  on  2.0  g  medumol  extraction  followed  by  a  1:50  dilution  prior  to  analysis  by  die  purge- 
and-tnqi  mediod. 

*  Exceeds  die  5/91 IRP  limit,  ahown  in  pareodieses. 
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TABLE  8-7.  METHOD  REPORTING  LIMITS  FOR  METHOD  SW8020 
AROMATIC  VOLATILE  ORGANICS 


Rqwrting  Limits 

SoU* 

Water 

Method 

Parameter 

Analytes 

(mg/kg) 

(Mg/L) 

SW8020 

Aromatic  volatile  organics 

Benzene 

0.03  (O.Ol)* 

1.0 

Toluene 

0.02 

1.0 

Ethylbenzene 

0.04 

4.0 

Chloroboizene 

0.02 

1.0 

Total  xyloies 

0.03  (0.02)* 

2.0 

1 ,4-Dichlorobenzene 

0.04  (0.01)* 

0.5 

1,3-Dichlorobenzene 

0.04 

4.0 

1 ,2-Dichlorobenzene 

0.04 

4.0 

*  Soil  limits  sn  baaed  on  2.0  g  medianol  extractioi  followed  by  a  1:50  dilution  prior  to  analysis  by  the  purge- 
aod-tnqi  nMthod. 

*  Exceeds  die  5/91 IRP  limit,  shown  in  parentheres. 
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TABLE  M.  REPORTING  LIMITS  FOR  METHOD  SW8080  ORGANOCHLORINE 
PESnCIDES  AND  PCBs 


Reporting  Limits 


Mediod 

Parameter 

Analytes 

SoU^ 

(mg/kg) 

Water 

(Mg/L) 

SW8080 

Organochlorine 

alpha-BHC 

0.0015 

0.03 

pesticides  and  PCBs 

gamma*BHC  (Lindane) 

0.015 

0.04 

beta-BHC 

0.015 

Hqitachlor 

0.002 

0.03 

ddta-BHC 

0.015 

Aldrin 

0.015 

0.04 

Hqitachlor  epoxide 

0.002 

0.05 

Eodosulfan  I 

0.015 

4,4*-DDT 

0.003 

Dieldrin 

0.003 

0.05 

Endrin 

0.003 

0.06 

4,4’-DDD 

0.003 

0.11 

Endosulfon  II 

0.004  (0.003)* 

4,4’'DDE 

0.003 

0.04 

Endrin  alddiyde 

0.003 

0.10 

Endosulfon  sulfote 

0.003 

0.10 

Methoxychlor 

0.0015 

Chlordane 

O.OIS 

0.05 

Tox^diene 

0.160 

2.5 

PCB-1016 

0.030 

1.0 

PCB-1221 

0.030 

1.0 

PCB-1232 

0.030 

1.0 

PCB-1242 

0.030 

1.0 

PCB-1248 

0.030 

1.0 

PCB-1254 

0.030 

1.0 

PCB-1260 

0.030 

1.0 

*  Seoaitivity  of  die  mediod  depends  on  die  level  of  interferences  rather  than  instrumental  limitations.  Typical 
waste  samples  may  have  hi^ier  reporting  limits  and  may  require  additional  cleanup  techniques. 

*  Detecdon  limits  tor  soil  are  based  on  the  extraction  of  10  g  of  soil  and  are  approximately  100  times  dmse  for 
water,  hi  some  cases,  lower  repmting  limits  msy  be  achieved  by  extracting  30  g  of  sanqile. 

*  Exceeds  the  5/91  HtP  limit,  shown  in  parmtheses. 
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TABLE  8-9.  REPORTING  LIMITS  FOR  METHOD  SW8140  PESTICIDES 


Repotting  Limits 


Method 

Psnuneter  Anslytes 

SoU 

(mg/kg) 

Water 

(/tg/L) 

SW8140 

Pesticides  Arinphna  mediyl 

1.0 

IS 

Bolsttf 

0.1 

2  (1.5)* 

Chlorpyrfos  (Dursbsn) 

0.2 

3 

Couiwyhoe 

1.0 

IS 

Demeton  •  O 

0.2 

2.5 

Demeton  -  S 

0.2 

2.5 

Diazinon 

0.4 

6 

Dichlorvos 

0.7 

10 

Disulfoton 

0.1 

2 

Ethoprop 

0.2 

3  (2.5)* 

FensuIfothicMi 

10 

15 

Feothi<» 

0.1 

1 

Metphos 

0.2 

2.5 

Mevinphos 

0.2 

3 

Nsled 

0.1 

1 

Psrsthion  mediyl 

0.030  (0.020)* 

1  (0.3)* 

Phorate 

0.1 

1.5 

R(»nel 

0.2 

3 

Stirophos 

3.4 

50 

Tokuthion 

0.4 

5 

Trichlonmate 

0.1 

1.5 

*  Exceeds  the  5/91 IRP  limit,  shown  in  paientheses. 
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TABLE  8-10.  REPORTING  LIMITS  FOR  METHOD  SW8150  HERBICIDES 


Reporting  Limits 


Method 

Psnmeter 

Anslytes 

Soil 

(mg/kg) 

If 

SW81S0 

Herbicides 

2,4-D 

0.8 

12 

2.4-DB 

0.6 

9 

Daliqxm 

4.0 

60 

Dicsmbs 

0.2 

2.7 

Dichloroprop 

0.5 

6.5 

Dinosd) 

0.05 

0.7 

MCPA 

170 

2,500 

MCPP 

130 

1,900 

2.4.5-T 

0.1 

2 

2,4,5-TP  (Silvex) 

0.1 

1.7 

SW  =  Methods  for  SW846,  Third  Edition. 
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TABLE  8-11.  REPORTING  LIMITS  FOR  METHOD  SW8240  VOLATILE  ORGANIC  COMPOUNDS 


Method 

Parameter 

Arudytes 

Reporting  Limits 

SoU* 

(mg/kg) 

If 

SW8240 

Volatile  organic 

Acetone 

2.0  (0.010)* 

100  (10)* 

compounds 

Benzene 

O.l  (0.005)* 

5 

Bromodichlorom^hane 

0.1  (0.005)* 

5 

Bromoform 

0.1  (0.005)* 

5 

Bromomethane 

0.2  (0.010)* 

10 

2-Butanooe 

0.2  (0.010)* 

100  (10)* 

Carbon  disulfide 

0.1  (0.005)* 

5 

Carbon  tetrachloride 

0.1  (0.005)* 

5 

Chlorobenzene 

0.1  (0.005)* 

5 

Chloroethane 

0.2  (0.010)* 

10 

2-ChloroethylvinyIedier 

0.2  (0.010)* 

10 

Oiloroform 

0.1  (0.005)* 

5 

Chloromethane 

0.2  (0.010)* 

10 

Dibromochloromethane 

0.1  (0.005)* 

5 

1 , 1-Dichloroethane 

0.1  (0.005)* 

5 

1 ,2-Dichloro^hsne 

0.1  (0.005)* 

5 

1 , 1-Dichloroedieoe 

0.1  (0.005)* 

5 

trans-1 ,2-Diddoroethene 

0.1  (0.005)* 

5 

1 ,2-Dichloropropane 

0.1  (0.005)* 

5 

trans-l  ,3-Didiloropropene 

0.1  (0.005)* 

5 

cis-l,3-Didiloropropene 

0.1  (0.005)* 

5 

Ethylbenzene 

0.1  (0.005)* 

5 

2-Hexanoiie 

1.0(0.010)* 

50  (10)* 

Methylene  chloride 

0.1  (0.005)* 

5 

4-Mediyl-2-pentanone 

1.0(0.010)* 

50  (10)* 

Styrene 

0.1  (0.005)* 

5 

Tetrachloroethene 

0.1  (0.005)* 

5 

1 , 1 ,2,2-Tetrachloroethane 

0.1  (0.005)* 

5 

Toluene 

0.1  (0.005)* 

5 

1 , 1 ,  l-Trichloroethane 

0.1  (0.005)* 

5 

1 , 1 ,2-Trichloroethane 

0.1  (0.005)* 

5 

Trichloroediene 

0.1  (0.005)* 

5 

Vinyl  acetate 

0.1  (0.010)* 

10 

Vinyl  chloride 

0.2  (0.010)* 

10 

Total  xylenes 

0.1  (0.005)* 

10 

*  SoU  limits  are  by  melfaanol  extnctioa  and  are  20  times  the  water  values,  in  uglk-g.  Based  on  10  g  san4>le 
plus  10  mL  medumol  with  250  /iL  aliquot  spiked  in  5  mL  and  purged.  Lower  limits  are  available  by  direct 
qparge.  The  limits  would  be  die  same  as  the  water,  except  in  /tg/kg. 

*  Exceeds  5/91 IRP  limits,  shown  in  parentheses. 
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TABLE  8-12.  REPORTING  LIMITS  FOR  METHOD  SW8270  SEMIVOLATILE 
ORGANIC  COMPOUNDS 


Method  Panunetor 

Analytes 

Rqx)rting  Limits 

Soil*  WatCT 

(mg/kg)  0*g/L) 

Base/Neutral  Extractabka 

SW8270  SemivoUtile 

Acea4)htbene 

0.33  (0.3)* 

10 

ofianic 

Aoenaidithylene 

0.33  (0.3)* 

10 

compounds 

Anthfacene 

0.33  (0.3)* 

10 

Ben2o(a)anthfac«ie 

0.33  (0.3)* 

10 

Benzo(b)fluonnthene 

0.81  (0.3)* 

10 

Benzo(k)fluofanthene 

0.82  (0.3)* 

10 

Beazo(ghi)pefyleae 

0.33  (0.3)* 

10 

Benzo(a)pyfeiw 

0.33  (0.3)* 

10 

Ben^l  alcohol 

0.33  (0.3)* 

10 

bia(2-Chloroethoxy)niethane 

0.40  (0.3)* 

10 

bis(2-Chlofoethyl)^er 

0.40  (0.3)* 

10 

bis(2-Chlon>is(^ropyl)ether 

0.40  (0.3)* 

10 

bis(2-Ethylhexyl)phlh^ate 

0.40  (0.3)* 

10 

4-Bromophenyl  phenyl  ether 

0.33  (0.3)* 

10 

Butyl  be^l  phthalate 

0.33  (0.3)* 

10 

4-CUon)aniline 

0.40  (0.3)* 

10 

2-Chloionq)hthalene 

0.70  (0.3)* 

20  (10)* 

4-Chloropheayl  phenyl  ether 

0.33  (0.3)* 

10 

Chrysene 

0.33  (0.3)* 

10 

Dibeoz(a,h)anthracene 

0.33  (0.3)* 

10 

Dibenzofiiian 

0.33  (0.3)* 

10 

Di-n-butylphtbalate 

0.40  (0.3)* 

10 

1 ,2-Didilorobenzeoe 

0.20  (0.3)* 

10 

1 ,3-Dichloroben2ene 

0.20  (0.3)* 

10 

1 ,4-Dichlorobenzeae 

0.20  (0.3)* 

10 

3,3'-Dichloiobenzidine 

1.6  (0.6)* 

20 

Diethyl  phthalate 

0.33  (0.3)* 

10 

Dimethyl  phthalate 

0.33  (0.3)* 

10 

2,4-Dinitrotolueae 

0.33  (0.3)* 

10 

2,6-Dinitiotoluene 

0.33  (0.3)* 

10 

Di-n-octylphthalato 

0.33  (0.3)* 

10 

Fluoianthm 

0.33  (0.3)* 

10 

Fluorene 

0.33  (0.3)* 

10 

Hexachlorobenzene 

0.33  (0.3)* 

10 

Hexachlorobutadiene 

0.33  (0.3)* 

10 

Hexachlofocyclopentadiene 

0.33  (0.3)* 

10 

Hexacbloroethane 

0.33  (0.3)* 

10 

(Cootiinied) 


TABLE  S-12.  (Continued) 

Section:  8.0 

Revision:  1 

Date:  08/04/92 
Page  50  of  55 

• 

Repotting  Limits 

SoU* 

Water 

Method  Parameter 

Analytes 

(mg/kg) 

Otg/L) 

Base/Neutral  Extractables 

(Continued) 

Indeoo(l,2,3-cd)p]neiie 

0.40  (0.3)* 

10 

laophorone 

0.33  (0.3)* 

10 

2-Methylna|dithaleiie 

0.70  (0.3)* 

20  (10)* 

Nqihthalene 

0.33  (0.3)* 

10 

2*Nitroaniline 

1.7  (1.6)* 

SO 

3-Nitroaniline 

1.7  (1.6)* 

SO 

4-Nitroaniline 

1.7  (1.6)* 

SO 

Nitrobenzme 

0.33  (0.3)* 

10 

n-Nitrosodiphenylamine 

0.89  (0.3)* 

10 

n-Nitrosodiprc^ylamine 

0.70  (0.3)* 

20  (10)* 

Phenanthrene 

0.33  (0.3)* 

10 

Pyrene 

0.40  (0.3)* 

10 

1 ,2,4>TrichlorobenzBoe 

0.33  (0.3)* 

10 

• 

Add  Extractables 

Benzoic  acid 

2.0  (1.6)* 

so 

4-Chloro>3-mediyl|rfienol 

0.33  (0.3)* 

10 

2-Clilon^)henol 

0.40  (0.3)* 

10 

2,4-Dichlonqdienoi 

0.40  (0.3)* 

10 

2,4-Dimediyl|dieooi 

0.40  (0.3)* 

10 

4,6-Dinitro-2-methyIidienoI 

2.0  (1.6)* 

so 

2,4>Dinitro(dienol 

1.7  (1.6)* 

so 

2>Mcdiylidieool 

0.33  (0.3)* 

10 

4-Methylpheool 

0.33  (0.3)* 

10 

2-Nitr(qiheaol 

0.40  (0.3)* 

14  (10)* 

4-Nitn^iheool 

1.7  (1.6)* 

SO 

Pentachlorophenol 

1.0 

30 

Phenol 

0.40  (0.3)* 

10 

2,4,5-Trichlorophenol 

1.6 

SO 

2,4,6-Trichloropheool 

0.33  (0.3)* 

10 

*  Repotting  limits  for  soil  an  based  on  die  extnction  of  10  g  of  sample  and  am  approximately  100  times  dioee 
for  watw.  In  amne  cases,  lower  detection  limits  may  be  achieved  by  extracting  30  g  of  sample.  Gel 
permeation  chromatograph  (GPC)  cleanup  of  samples,  if  necessary,  raises  detection  limits  twofold. 


*  Exceeds  5/91 IRP  limit,  shown  in  panndieses. 


SW  -  Methods  from  SW846,  Hiifd  Edition. 


Section:  8.0 

Revision:  1 

Date:  08/04/92 
Page  52  of  55 


TAKJE  8-14.  REPORTING  LIMITS  FOR  METHOD  SW8310  POLYNUCLEAR 
AROMATIC  HYDROCARBONS  BY  HPLC 


Rqwrting  Limits 


SoU  Water 

Method _ Psnuneter _ Analytes  (mg/kg)  (m8^) 


SW8310  Polynuclear 

Acenaphtheae 

1.0 

18 

aromatic 

Acenaphthylene 

1.S 

23 

hydrocaihons 

Anthniceoe 

0.5 

7 

Ben2o(a)anthncene 

0.01 

1 

Benzo(a)pyreae 

0.01 

1 

Beazo(b)fluoranthene 

0.01 

1 

Ben2o(g,h,i)pefylaie 

0.01 

1 

Ben2o(k)fluoranthene 

0.01 

1 

Chrysene 

0.1 

1.5 

Dibenzo(a,h)anthnceae 

0.01 

1 

Fluoranthrene 

0.1 

2 

Fluorene 

0.1 

2 

Indeno(l  ,2,3-cd)pyrene 

0.01 

1 

Nafdithalene 

1.0 

18 

Phenanthreae 

0.4 

6 

Pyrene 

0.2 

3 

SW  =  Methods  from  SW846,  Third  Edition. 
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TABLE  8-lS.  REPORTING  LIMITS  FOR  OTHER  METHODS 


Reporting  Linuts 


Mediod 

Parameter 

Analytes 

SoU 

Water 

ES04 

1,2-Dibromomelfaaae  (EDB) 

EDB 

~ 

O.OS  /tg/L 

E607 

Nitroaaminea 

n-Nitrosodipbenylamine 

~ 

0.8  iigfL 

HML338 

Organic  lead  compounds 

0.8  mg/kg 

0.2  mg/L 

SW1310 

Extraction  procedure  toxicity 

Arsenic 

5.0  mg/L 

(metals) 

Barium 

- 

100.0  mg/L 

Cadmium 

- 

1.0  mg/L 

Chromium 

- 

5.0  mg/L 

Lead 

- 

5.0  mg/L 

Mercury 

- 

0.2  mg/L 

Selenium 

- 

1.0  mg/L 

Silver 

5.0  mg/L 

E901.1 

Radioactivity 

a 

Gamma 

SW9310 

Radioactivity 

-1 , 

4pCi/L* 

Oroea  alfdui  and  beta 

SW9060 

Total  organic  carbon 

1.0  mg/L 

■  Sample  quanrilatioa  is  based  on  die  counting  period  and  required  sensitivity  of  the  measurement. 


E  >  Medioda  from  United  States  Environmental  Protection  Agency,  1983. 
SW  -  Methods  from  SW846,  Third  Edition. 
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TABLE  8-14.  REPORTING  LIMITS  FOR  DOWNHOLE  SOIL  GAS 


OUBRIRL 

Compound  (ppbv) 


Vinyl  chlocidB 

20 

tnms-l  ,2*DidilofoetIiene 

10 

ciB-l,2-Dicfaloroediene 

10 

Chloroform 

10 

1 , 1 , 1 -Tfidiloraedieoe 

10 

Tfidiloroetfaene 

10 

Tetrschloroelfaene 

10 

Ben/ene 

10 

Toluene 

10 

p  A  m*Xylenea 

20 

o-Xylene 

20 

ppbv  «  Puts  per  billion  by  volume. 
RL  >  Rqxwting  limit. 
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TABLE  8-17.  REPORTING  LIMITS  FOR  ON-SITE  VOC  FIELD  SCREENING 


Rqwrting  Limit 


Compound 

(mg/kg) 

Vinyl  chloride 

0.015 

trans-l,2-Dicfalotoediene 

0.002 

cis-1 ,2-Dichloroedieiie 

0.002 

Chloroform 

0.002 

1, 1, 1-Tricliloroethene 

0.003 

Triclilotoediene 

0.002 

Tetrachloroethene 

0.002 

Benzene 

0.002 

Ttduene 

0.005 

p  A  m-Xylenea 

0.003 

o-Xylene 

0.002 

VOC  >■  Vfdadle  organic  compotmd. 

mg/kg  ~  Milligrams  per  kilogram  of  soil  (wet  weight). 
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9.0  DATA  REDUCTION,  VALIDATION,  AND  REPORTING 

The  data  reduction,  validation,  and  reporting  procedures  described  in  this 
section  will  oisure  that  complete  documentation  is  maintained,  that  transcripticm  and  data 
reduction  errors  are  minimized,  the  data  are  reviewed  and  documoited,  and  the  rqwrted 
results  are  pnqierly  qualified.  Laboratories  are  required  to  have  established  procedures  to 
cmiduct  data  review,  validaticm,  and  rqwrting.  The  specific  procedures  and  assigned 
personnel  vary;  however,  equivaloit  laboratory  data  reduction  and  verification  procedures  are 
required  to  oisure  the  overall  objectives  of  analysis  and  reporting  according  to  method  and 
project  specifications  are  achieved.  The  contracting  laboratories  will  be  required  to  provide 
documentation  to  support  their  procedures,  which  will  be  verified  during  technical  systems 
audits. 

9.1  Laboratory  Data  Reduction  and  Validation 

The  laboratory  analyst  for  both  on-site  and  off-site  analyses  is  responsible  for 
the  reduction  of  raw  data  generated  at  the  laboratory  bench.  The  data  interpretation  that  is 
required  to  calculate  sample  concentrations  follows  the  methodology  described  in  the  specific 
analytical  standard  operating  procedure  (SOP).  After  all  analyses  have  been  completed  and 
reported,  the  laboratory  supervisor  reviews  the  raw  data  and  verifies  that  the  analyses  were 
property  performed  and  rqxnled.  These  reviews  are  performed  according  to  standardized 
procedures  for  each  laboratory  and  type  of  analysis.  Raw  data,  together  with  all  supporting 
documentation,  are  stored  permanoitly  in  confidential  files  maintained  in  the  laboratory. 

After  all  analyses  in  a  rqwrting  batch  (often  called  a  work  order  or  log  order) 
are  complete,  the  data  are  entered  into  the  laboratory  reporting  system  and  a  preliminary 
rq)ort  is  generated  for  review  by  the  laboratory  supervisors.  This  review  is  followed  by  a 
quality  dieck  carried  out  by  a  designated  quality  control  (QC)  reviewer  to  verify  that  the 
meets  the  qwdficaticms  of  the  method  and  project.  At  this  point,  the  laboratory  review  and 
validation  process  is  complete. 

Identification  of  outliers  is  also  a  part  of  the  data  review.  An  outlier  is  an 
unusually  large  (or  small)  value  in  a  set  of  observations.  There  are  many  possible  reasons 
for  outlien  including: 
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•  Faulty  instruments  or  component  parts; 

•  Inaccurate  reading  of  a  record,  dialing  error,  etc.; 

•  Errors  in  transcribing  data;  or 

•  Calculation  errors. 

Sometimes  analysts  or  operators  can  identify  outliers  by  noting  the  above  types 
of  occurrences  whra  they  record  observations.  In  these  instances,  the  errors  are  corrected, 
or  if  correctimi  is  not  possible,  the  suspect  observations  may  be  removed  from  the  data 
before  calculations  are  performed.  If  no  such  information  exists,  statistical  tests  may  be  used 
to  test  suspected  outliers.  Outliers  identified  by  these  tests  method  may  be  removed  from  the 
data  before  further  processing.  The  presence  of  outliers  may  indicate  a  systematic  problem 
that  must  be  idratified.  This  i»oblem  may  require  corrective  action,  which  should  be  initiat¬ 
ed  by  the  quality  assurance  (QA)  coordinator  or  laboratory  supervisor. 

9.2  Prqject  Data  Flow,  Transfer,  and  Verification 

Data  flow  from  the  laboratory  and  field  to  the  project  sta^  and  data  users 
follows  established  procedures  to  ensure  that  data  are  properly  tracked,  reviewed,  and  vali¬ 
dated  for  use.  The  first  stq)  in  the  data  flow  is  QC  review.  Laboratory  results  for  Level  2 
and  Level  3  analyses  are  reviewed  by  designated  QC  task  members  to  ensure  accurate  re¬ 
porting  and  adherence  to  project  and  method  requirements.  For  large  projects  (e.g.,  the  OU 
B  RI),  a  pre-designated  percentage  (e.g.,  10%)  of  all  reports  will  be  reviewed  for  correct 
sample  idratification,  dates,  rqwrting  limits,  and  flags.  If  systematic  errors  or  frequent 
occurrmce  of  random  errors  are  observed,  successively  higher  percentage  of  reports  will  be 
reviewed.  The  review  percentage  will  be  noted  in  the  Scope  of  Work  (SOW)  and  task 
instructions  for  the  prqject.  In  all  cases,  holding  time  and  batch  (^  results  will  be  reviewed 
according  to  the  procedure  described  in  Section  9.3.  After  (^  review  and  t^roval,  the 
electronic  data  are  uploaded  to  the  project  database.  After  the  initial  upload,  reports  are 
produced  for  QC  review  by  comparison  with  the  hard-copy  results. 

Corrections  or  edits  may  be  handled  by  requesting  reissuance  of  laboratory 
reports  and/or  data  files,  or  by  providing  the  data  management  staff  with  the  required 
changes.  The  correction  mechanism  dq)ends  upon  the  types  of  corrections  or  changes 
needed.  Analytical  information  request  forms  or  database  amendment  forms  are  used  to 
request  these  changes  and  track  the  status  of  each  request.  Field  data  are  transferred  to  the 
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project  database  by  downloading  the  electronic  master  log  files  on  a  weekly  basis  or  by  data 
oitry  of  the  field  logbook  information.  The  fidd  data  are  verified  after  entry  into  the  fidd 
computer  by  comparison  with  field  data  sheets  and  notebooks.  After  the  field  and  laboratory 
results  have  been  validated  and  loaded  into  the  project  database,  they  are  accessible  to  data 
users  via  standard  and  custom  reports.  Electronic  files  may  be  generated  for  use  in  mapping 
or  geographic  informatitm  system  (GIS)  applications. 

For  Levd  3  data,  a  Laboratory  Information  Management  System  (LIMS)  is 
used  to  store,  transfer,  and  report  analytical  data.  A  series  of  programs  allows  electronic 
transfer  of  data  to  the  project  database.  The  laboratory  is  responsible  for  generating  hard 
copies  and  electronic  files  of  the  analytical  results. 

Both  the  analytical  reports  and  electronic  data  files  are  transferred  to 
designated  project  QC  task  members  and/or  data  management  staff.  The  laboratory  provides 
additional  documoitation  regarding  chain-of-custody  procedures,  etc.,  that  are  not  transmitted 
electronically.  The  information  on  the  floppy  disks  is  uploaded  to  the  project  database  by 
using  a  set  of  programs  to  read,  check,  and  append  the  analytical  results  to  the  database;  data 
received  via  hard  copy  only  are  manually  entered.  The  analytical  reports  are  used  to  verify 
the  electronic  transfer  process,  and  are  then  permanently  stored  in  project  files.  Figure  9-1 
is  an  example  of  the  SAM*  data  sheet,  one  type  of  analytical  rqx>rt  used  for  r^rting 
analytical  data.  The  specific  information  and  electronic  file  formats  are  established  and 
tested  prior  to  analysis  of  any  samples  to  ensure  that  the  formats  will  be  compatible  with  the 
existing  project  database,  and  that  all  required  information  is  reported. 

Manual  Data  Entry  Procedures 

Manual  entry  of  field  data  and  any  data  received  from  analytical  laboratories 
that  were  not  provided  electronically  will  be  required.  Data  entry  programs  for  each  type  of 
data  request  the  information  for  each  record.  A  range  check  is  conducted  for  numeric  para- 
metm,  if  appropriate,  and  the  operator  corrects  any  errors  identified  by  the  check.  The 
records  are  printed,  and  must  be  verified  by  the  person  requesting  the  data  entry  before  the 
new  records  are  sqrpmded  to  the  database. 
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93  Data  Validation 

The  project  QC  task  members  will  review  field  documentation  and  measure¬ 
ment  data  for  acceptable  sample  collection  and  analysis  procedures,  consistency  with  expect¬ 
ed  results  or  other  results,  adherence  to  prescribed  QA  procedures,  and  agreemoit  with  the 
accq)tance  criteria  described  in  Section  4.0.  A  QA  SOP  for  data  validation  has  beoi  devel¬ 
oped  to  ensure  that  consistent  review  procedures  are  used  (see  Appendix  A). 

Initially,  the  reviewer  will  determine  whether  holding  times  were  m^,  and  that 
all  required  analytical  QC  checks  were  performed  and  reported  with  the  data.  Then  all  QC 
sample  results  will  be  reviewed  to  evaluate  the  sampling  and  analytical  performance.  Re¬ 
agent  and  field  blank  results  will  be  evaluated  to  identify  any  systematic  contamination;  spike 
and  duplicate  results  will  be  compared  to  the  QA  objectives  presented  in  Section  4.0,  and  the 
results  used  to  calculate  precision  and  accuracy  for  the  data  set.  This  process  will  identify 
analytical  methods  and  compounds  for  which  tlic  QA  objectives  are  not  satisfied,  and  corre¬ 
sponding  sample  data  will  be  evaluated  and  qualified  with  a  "flag”  indicating  the  problem,  as 
appropriate.  Samples  collected  on  the  same  day,  or  analyzed  in  the  same  run  or  batch,  or 
individual  samples  may  be  flagged,  depending  on  the  type  of  problem  that  has  been  identi¬ 
fied.  Re-analysis  or  resampling  may  be  recommended  as  a  corrective  action  at  this  time  if 
data  are  determined  to  be  unacceptable  for  the  intended  application.  Corrective  actions  and 
data  assessment  procedures  are  described  in  the  SOP,  and  in  Sections  13.0  and  14.0. 

Laboratory  control  charts  may  be  reviewed  for  compliance  with  established 
criteria.  Control  chart  review  will  also  be  requested  periodically  during  site  visits  or  audits. 
Control  charts  or  control  limits  for  field  duplit^te  results  can  be  developed  by  the  project 
staff  to  document  systematic  precision  for  a  method. 

The  qualifier  codes,  or  "flags,"  will  be  stored  with  the  data  in  the  McClellan 
AFB  database.  The  specific  statistical  procedures  and  qualifier  codes  used  in  the  validation 
process  are  described  in  detail  in  Section  13.0.  After  data  are  received  from  the  laboratory, 
entered,  checked,  and  qualified,  they  are  a  permanent  part  of  the  database  and  cannot  be 
altered  without  documenting  the  changes  requested  and  the  reason  for  the  change. 
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9.4  Reporting 

Data  nqxirting  for  McClellan  AFB  projects  will  consist  of  Quality  Assurance 
Reports  (refer  to  Section  IS.O),  investigative  data  reporting,  QC  data  rqrarting,  In^allation 
Restoration  Program  (IRP)  rqwrting,  and  Installation  Restoration  Program  Information 
Management  System  (IRPIMS)  support. 

General  rqwrting  practices  for  measurement  data  will  include: 

•  Heading  information  identifying  the  sample  ID  and  the  analytical 
method; 

•  Unique  sample  identification  number  or  code; 

•  Consistent  units  of  measure; 

•  Consistoit  number  of  significant  figures; 

•  No  blank  or  dashed  places  rqwrted;  all  spaces  will  contain  a  desig¬ 
nation  (i.e.,  not  analyzed,  not  sampled,  etc.); 

•  Explanation  of  outlier  values  or  the  cause  for  deviation  from  historical 
data; 

•  Comparison  with  regulatory  threshold  values  if  applicable; 

•  (Quality  assurance  flags;  and 

•  Quantification  of  accuracy  and  precision  for  analytical  data. 

Investigative  Data  Reporting 

Measurement  data  generated  during  the  course  of  an  investigaticm  will  be 
rqxMted  in  tabular  form  from  the  computerized  database.  The  formats  of  the  rqwrts  will 
vary,  depending  on  the  objectives  of  the  investigation.  In  general,  data  will  be  presented 
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according  to  sampling  location,  analytical  method,  parameter,  and/or  matrix,  and  the  report¬ 
ing  units  will  be  specified.  Data  qualifier  flags  can  be  reported  on  the  tables,  and  qualified 
data  tables  ate  provided  for  reference  by  data  users.  Commonly  used  reporting  formats  will 
be  catalogued  and  used  repeatedly.  Specialized  formats  will  be  developed  as  needed. 

Installatton  Restoration  Program  Information  Management  Systran 

(IRPIMS) 

The  data  collected  during  past  and  ongoing  efforts  for  the  McClellan  AFB 
Remedial  Investigation/Feasibility  Study  (RI/FS)  will  also  be  provided  in  a  format  compatible 
with  the  IRPIMS  as  requested.  The  IRPIMS  is  a  data  management  system  designed  to  ac¬ 
commodate  all  types  of  data  collected  for  IRP  RI/FS  programs.  Specific  codes  and  data 
forms  have  bera  developed  to  allow  consistent  and  efficient  input  of  information  to  the  sys¬ 
tem.  The  McClellan  AFB  database  information  will  be  provided  to  the  U.S.  Air  Force  via 
ASCn  files  in  specified  IRPIMS  formats  on  floppy  diskettes  or  9-track  tapes.  The  informa¬ 
tion  transferred  will  include  all  required  technical  data  such  as  site  information,  well  charac¬ 
teristics,  hydrogeologic,  geologic,  and  physical  and  chemical  analysis  results.  Submission  of 
data  to  the  IRPIMS  will  be  specified  in  the  SOW  for  each  field  activity.  The  database  con¬ 
tains  only  validated  data;  therefore,  the  review  and  error  checking  procedures  for  production 
of  IRPIMS  files  will  consist  of  format  and  completeness  checks. 

GenenU  Reporting  Procedures 

The  procedures  employed  to  ensure  general  reporting  quality  are: 

•  Calculation  checks  for  any  field  calculations  and  measurements  are 
verified  by  recalculation  by  the  person  initially  providing  data.  All 
calculations  and  measurements  are  then  checked  by  another  individual. 
The  calculations  are  documented  on  a  formatted  calculation  sheet  that 
has  headings  for  identifying  the  calculation  activity,  project,  individual 
performing  the  work,  and  sign-off  blocks  for  the  reviewers.  Any  cal- 
culatitms  and  measurements  that  differ  from  the  initial  totals  are  re¬ 
solved  by  both  individuals.  Once  the  calculations  and  measurements 
are  included  in  an  internal  working  copy  of  a  document,  they  are  re¬ 
checked  during  peer  review.  If  a  systematic  calculation  error  is 
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identified,  corrective  action  will  be  initiated  by  the  reviewer,  and  will 
be  documented  using  corrective  action  procedures  presented  in 
Sectitm  15.0. 

•  Numerical  values  presented  in  reports  and  comparisons  of  numbers 
appearing  in  text,  tables,  and  appendices  are  addressed  in  the  mann^ 
discussed  above.  Technical  editors  check  all  rqwrts  for  propn  format, 
grammatical  correctness,  and  correspondence  between  text  referraces  to 
figures,  tables,  sections,  or  appendix  labels. 

QC  Data  Reporting 

QC  results  will  be  reported  by  sample  matrix  and  analytical  method  in  tabular 
form.  How  these  QC  results  influmce  the  measurement  data  will  be  delineated.  For  exam¬ 
ple,  matrix  spike  interference  will  influence  specific  samples  or  matrices,  while  laboratory 
blank  contamination  will  influence  all  samples  extracted  or  analyzed  on  a  specific  day  or 
during  a  specific  analytical  run. 

In  cases  whoe  there  are  a  large  number  of  QC  analyses  of  one  type,  a  second 
level,  or  summary,  table  may  be  constructed.  The  summary  tables  will  typically  rqwrt  mean 
or  pooled  statistics  to  describe  the  overall  performance  of  the  method.  For  example,  the 
summary  table  of  duplicate  sample  results  might  iqwrt  the  average  RPD  for  all  duplicates 
measured  for  the  compound,  and  indicate  the  number  of  individual  RPDs  that  did  not  meet 
the  acceptance  criteria.  This  type  of  table  can  serve  as  an  indication  of  the  overall  QC  re¬ 
sults.  HowevCT,  these  triplications  will  often  have  to  be  developed  or  modified  from  existing 
programs  for  individual  investigations.  A  summary  assessment  of  the  data  presented  in  these 
tables  will  be  prqiated  for  each  phase  of  sampling,  or  specific  RI/FS  task,  as  tyipropriate. 

Finally,  custom  table  formats  will  be  used  as  an  aid  to  interpretation  of  the 
investigative  data.  The  particular  format  will  depend  on  how  the  QC  results  are  expected  to 
influence  the  investigative  data  and  will  be  developed  by  data  management  staff  through 
discussitm  with  the  users.  This  type  of  table  might  be  used  to  identify  corresponding  investi¬ 
gative  results  (samples  analyzed  on  corresponding  dates),  which  may  be  inaccurate.  Special¬ 
ty  tables  will  be  generated  automatically  or  manually,  depending  on  the  volume  of  data  to  be 
processed  and  the  complexity  of  the  calculations. 
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Archiving 

and  electronic  data  are  archived  in  project  files  and  on  electronic 
archive  tapes.  Hard-copy  data  are  filed  by  field  event,  site,  and/or  analytical  batch, 
dq>ending  uptm  the  type  of  project.  Electronic  backups  of  the  computer  system  are 
performed  regularly.  Daily  tape  backups  are  automatically  performed  for  changes  made  that 
day,  and  weekly  and  monthly  tayw  backups  of  the  entire  system  are  performed.  Data  files 
provided  by  the  laboratories  are  maintained  in  the  project  files. 
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10.0  INTERNAL  QUALITY  CONTROL 

Internal  quality  control  (QC)  is  achieved  by  collecting  and/or  anal^^zing  a 
series  of  duplicate,  rq>licate,  blank,  qnke,  and  spike  duplicate  samples  to  oisure  that  the 
analytical  results  are  within  quality  control  limits  specified  for  the  program.  Laboratory  QC 
samples  are  documented  at  the  bench,  and  iqwrted  with  the  analytical  results.  Field  QC 
samples  will  be  documented  in  field  logbooks  and  submitted  "blind"  to  the  laboratory.  The 
QC  sample  results  are  used  to  quantify  precision  and  accuracy,  and  identify  any  problems  or 
limitations  in  the  associated  sample  results.  These  componoits  of  the  sampling  program  will 
oisure  that  data  of  known  quality  are  produced  throughout  sampling  and  analysis  fidd 
programs. 


10.1  Analytical  Laboratory  Quality  Control  Samples 

Laboratory  QC  is  necessary  to  ccmtrol  the  analytical  process,  to  assess  the 
accuracy  and  predsion  of  analytical  results,  and  to  idoitify  assignable  causes  for  atypical 
analytical  results.  The  QC  checks  in  the  laboratory  protocol  are  spedfic  to  the  analytical 
method  and  generally  include  the  use  of  the  following  QC  samples  as  appn^riate  for  the 
method.  The  specific  analytical  QC  samples,  acceptance  criteria  and  corrective  actions  for 
each  method  are  presented  in  Tables  10-1  through  10-18  (at  the  end  of  this  section),  and  in 
method  standard  operating  procedures  (SOPs).  All  laboratories  performing  the  method  are 
required  to  adhere  to  these  procedures. 

Calibration  Standards 

Initial  calibration  is  performed  as  required  for  each  analytical  method,  usually 
using  a  range  of  calibration  standards  with  the  low  standard  near  the  detection  limit  for  the 
compound.  These  standards  are  used  to  determine  the  linear  dynamic  range  for  the  initial 
instrument  calibration.  Calibration  is  discussed  in  more  detail  in  Sections  7.0  and  8.0. 

Laboratory  Control  Samples 

Laboratory  Ccmtrol  Samples  (LC:S)  are  blank  (reagent  water)  spikes  ccmtaining 
analytes  of  interest  at  a  specified  concentration,  usually  in  the  mid-calibration  range.  This 
type  of  qnke  is  sometimes  referred  to  as  a  method  spite.  These  samples  are  carried  through 
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the  entire  samfrie  prqMuatioa  and  analysis  process  and  are  used  to  demonstrate  that  the 
method/instniment  is  operating  within  acceptable  accuracy  limits.  Laboratory  Control 
Samples  are  required  for  all  analytical  methods  performed  in  the  laboratory,  and  their  prepa¬ 
ration  and  the  required  frequency  of  analysis  is  described  in  each  analytical  SOP. 

Reagent  Blanks 

A  reagent  blank  is  a  sample  composed  of  all  the  reagents  (in  the  same  quanti¬ 
ties)  used  in  preparing  a  sample  for  analysis.  It  is  carried  through  the  same  sample  prepara¬ 
tion  (digestion,  extraction)  procedure  as  a  sample.  As  stated  in  the  SW846  Method  8(X)0 
procedures,  reagent  blanks  are  used  to  ensure  that  interferences  from  the  analytical  system, 
reagents,  and  glassware  are  under  control.  The  required  frequency  for  analyzing  reagent 
blanks  is  specified  in  the  analytical  SOP  for  each  method,  and  generally  consists  of  one  per 
day  for  each  method/instrument  and/or  one  per  extraction  batch. 

For  gas  i^iase  analyses  reagent  or  method  blanks  are  analyzed.  This  type  of 
reagent  blank  is  a  sample  of  ultrapure  nitrogen  gas  that  is  carried  through  the  entire  analyti¬ 
cal  scheme.  The  N}  blank  volume  is  roughly  equal  to  1  liter  and  is  from  the  same  nitrogen 
source  that  is  used  to  dilute  the  samples.  A  reagent  blank  analysis  is  performed  daily  or 
immediately  after  analysis  of  any  sample  exhibiting  a  single  peak  area  exceeding  10^  area 
counts  or  other  criterion  specified  in  the  SOP.  Reagent  blanks  are  analyzed  until  the  total 
nonmethane  hydrocarbon  (TNMHQ  value  is  less  than  25  ppbv-c. 

Matrix  Spike/Matrix  Spike  Duplicates 

A  matrix  spike  is  a  solution  of  target  analytes  at  known  concentrations  that  is 
spiked  into  a  field  sample  before  sample  preparation  and  analysis.  Two  aliquots  of  the  sam¬ 
ple  are  qnked  for  the  duplicate  analysis.  The  results  of  the  analysis  of  the  duplicate  spiked 
samples  are  used  to  measure  the  percent  recovery  of  each  spiked  compound,  and  to  compare 
the  recovery  between  samples,  which  provides  estimates  of  the  bias  due  to  matrix 
interferences  (based  on  spike  recoveries)  and  precision  of  the  method.  The  calculations  for 
qrike  recovery  and  precision  are  outlined  in  Section  13.0,  and  the  quality  assurance 
objectives  for  accuracy  are  listed  in  Tables  4-1  through  4-13.  The  frequency  for  matrix 
spike  analysis  is  S  percent  of  samples  analyzed  for  each  method  where  spikes  are  performed. 
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SoiTOgate  Spikes 

Surrogate  spikes  are  a  group  of  compounds  that  are  not  otherwise  found  in 
nature  but  behave  similariy  to  the  target  analytes  that  have  been  selected  for  each  organic 
analytical  method.  A  solutitm  of  known  concentration  is  prq)ared  and  spiked  into  each 
sample  imor  to  sample  preparation  and  analysis.  The  recovery  of  the  surrogate  ^>ike 
compounds  is  rqwrted  for  each  sample,  and  the  results  are  compared  to  the  recovoy  objec¬ 
tives  established  for  the  m^od.  Surrogate  spike  results  provide  a  measure  of  instrumoit 
performance  method,  and  also  an  indication  of  the  presrace  of  matrix  effects. 

Laboratoi^  Duplicates  (Duplicate  Analyses) 

Laboratory  duplicates  are  rqwated  but  independent  determinations  of  the  same 
sample,  by  the  same  analyst,  at  essentially  the  same  time  and  undo*  the  same  conditions. 

The  sample  is  split  in  the  laboratory  and  each  fraction  is  carried  through  all  stages  of  sample 
preparation  and  analysis.  Duplicate  analyses  measure  the  precision  of  each  analytical 
method.  The  method  of  calculation  for  precision  is  outlined  in  Section  13.0.  Laboratory 
duplicate  analyses  are  performed  for  10  percent  of  samples  analyzed,  where  requited  by  the 
method. 


Tables  10-1  through  10-18  summarize  the  specific  internal  checks 
performed  as  required  for  the  analytical  method.  These  tables  also  include  information  relat¬ 
ing  to  the  initial  calibration  and  ongoing  calibration  checks. 

10  Jt  Field  Quality  Control  Samples 

Field  Duplicate  Samples 

A  field  duplicate  sample  is  a  second  sample  collected  at  the  same  location  as 
the  original  sample.  Duplicate  sample  results  are  used  to  assess  precision,  including  variabil¬ 
ity  associated  with  both  the  laboratory  analysis  and  the  sample  collection  process.  Duplicate 
samples  will  be  collected  simultaneously  or  in  immediate  succession,  using  identical  recov- 
oy  techniques,  and  treated  in  an  identical  manno’  during  storage,  transportation,  and  analy¬ 
sis. 
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Precision  of  soil  samples  to  be  analyzed  for  volatile  organic  compounds 
(VOCs)  will  be  assessed  from  co-located  samples  because  the  compositing  process  required 
to  obtain  uniform  samples  could  result  in  loss  of  the  compounds  of  interest.  The  co-located 
samples  will  otherwise  be  handled  and  analyzed  in  the  same  manner.  Soil  samples  to  be 
analyzed  for  mmvolatile  compounds  will  be  recovered  by  collecting  a  single  sample,  and 
dividing  it  into  equal  portions  for  laboratory  analysis  or  by  collecting  co-located  samples  if 
there  is  a  large  volume  of  soil  required  for  analysis. 

Recovery  and  analysis  of  10  percent  of  samples  collected  for  analysis  by  each 
method  will  be  performed.  The  sample  containers  will  be  assigned  a  control  number  such 
that  they  cannot  be  identified  (blind  duplicate)  as  duplicate  samples  by  laboratory  personnel 
performing  the  analysis.  Specific  locations  will  be  designated  for  collection  of  field  duplicate 
samples  by  QC  staff  prior  to  beginning  sample  collection. 

Ambient  Blank 

Ambioit  blanks  are  samples  of  organic-free  water  that  are  collected  and  pro¬ 
cessed  using  the  same  sampling  and  handling  procedures  as  other  samples.  Ambient  blanks 
are  used  to  assess  the  potmtial  introduction  of  contaminants  from  ambient  sources  to  the 
samples  during  sample  collection,  and  are  prepared  only  for  VOC  samples.  The  frequency 
requirements  and  locatimis  for  collecting  ambient  blanks  will  be  specified  in  the  scope  of 
work  and  field  task  instructimis  for  each  sampling  and  analysis  task.  Organic-free  water  will 
be  prepared  with  Type  n  water  that  has  been  filtered,  deionized,  and  boiled  to  volatilize 
organic  compounds.  This  water  is  then  continuously  purged  with  nitrogen  to  prevent  re¬ 
entry  of  volatile  organic  compounds.  Water  to  be  used  for  the  sensitive  gas  chromatogr:q>hy 
analysis  (SW8010  and  SW8020)  will  also  be  boiled  for  at  least  20  minutes  and  kept  under 
positive  pressure  by  purging  with  nitrogen.  This  water  is  tested  by  GC  analysis  prior  to  its 
use  in  the  field  blanks  to  ensure  complete  purity. 

Equipment  Blanks 

Equipment  blanks  consist  of  a  sample  of  Type  n  reagent  water  (for  inorganic 
and  semivolatile  analyses)  or  organic-free  water  (for  volatile  organic  analyses)  poured  into 
the  groundwater  sampling  device,  collected  in  the  sample  bottle,  and  transported  to  the 
laboratory  for  analysis.  The  frequency  requirements  for  collecting  equipment  blanks  will  be 
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specified  in  the  scope  of  work  and  field  task  instructions  for  each  sampling  and  analysis  task. 
Equipment  blanks  will  be  recommended  for  equipment  that  has  been  decontaminated  aft^ 
sampling  a  contaminated  wdl  or  site,  and  periodically  throughout  the  sampling  effort. 

Trip  Blanks 

A  trip  blank  is  a  sample  of  organic-free  water  (prepared  as  for  ambient  blanks) 
that  is  placed  in  the  sample  bottle  in  an  uncontaminated  area  in  the  laboratory  prior  to  going 
in  the  field.  Trip  blanks  are  prepared  only  for  VOC  samples  and  art  subjected  to  the  same 
handling  as  other  samples.  Trip  blanks  serve  to  identify  contamination  from  sample 
containers  or  transportation  and  storage  procedures.  Trip  blanks  consisting  of  unopened 
evacuated  stainless  steel  canisters  will  be  used  during  gas  phase  sampling.  One  trip  blank 
per  batch  of  samples  will  be  collected  for  methods  that  analyze  for  the  presence  of  VOCs. 

Field  Blanks  for  Gas  Phase  Samples 

A  field  blank  is  a  sample  of  UHP  air  collected  in  the  field.  Field  blanks  are 
collected  in  stainless  steel  canisters  in  association  with  gas  phase  sampling  programs.  The 
field  blanks  ate  collected  and  processed  using  the  same  sampling  and  handling  procedures  as 
field  samples,  and  the  results  are  used  to  identify  sources  of  contamination  in  sample 
collection  and  handling  procedures.  Field  blanks  are  collected  at  a  frequency  of  10  percent 
of  the  total  number  of  field  samples. 


TABLE  10-1.  SUMMARY  OF  CALIBRATION  AND  INTERNAL  QUALITY  CONTROL  mOCEDURES  FOR  SW8010 
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TABLE  10-1.  (Continued) 
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TABLE  10-1.  (Continued) 
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TABLE  10-1.  (Continued) 
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for  Evaliudng  SoUd  Waste,  U.S.  EPA,  SW846.  September  1986. 
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actKMis  asaodated  with  Air  Force  project  work  shall  be  documented  and  the  records  maintained  by  the  laboratory,  as  is  specified  in 
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TABLE  10-2.  SUMMARY  OF  CALIBRATION  AND  INTERNAL  QUALITY  CONTROL  PROCEDURES  FOR  SW8015M  -  VOLATILE 
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TABLE  10-2.  (Contimied) 
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TABLE  10-3.  SUMMARY  OF  CALIBRATION  AND  INTERNAL  QUALITY  CONTROL  PROCEDURES 
FOR  SW8015M  -  EXTRACTABLE 
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TABLE  10-3.  (Cootiniied) 
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TABLE  10n3.  (Continued) 
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TABLE  10-4.  SUMMARY  OF  CALIBRATION  AND  INTERNAL  QUALITY  CONTROL  PROCEDURES  FOR  SW8020 
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TABLE  10-4.  (Continued) 
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TABLE  10-5.  SUMMARY  OF  CALIBRATION  AND  INTERNAL  QUALITY  CONTROL  PROCEDURES  FOR  SW8080 
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11.0  PERFORMANCE  AND  SYSTEMS  AUDITS 

Systems  audits,  performance  audits,  and  data  quality  audits  are  indepoidoit 
assessments  of  sample  collection  and  analysis  procedures.  Audit  results  are  used  to  evaluate 
the  ability  of  the  system  to  produce  data  that  fulfill  the  objectives  established  for  the 
program,  satisfy  the  quality  control  (QC)  criteria,  and  identify  any  areas  requiring  corrective 
action.  A  systems  audit  is  a  qualitative  review  of  the  overall  sampling  or  measurement 
system,  while  performance  and  data  quality  audits  are  quantitative  assessments  of  a 
measurement  system. 

The  frequency  of  each  type  of  audit  will  be  established  during  planning  for 
sampling  and  analysis  tasks.  General  guidelines  for  conducting  audits  are  to  perform 
technical  systems  audits  of  field  procedures  for  large  (more  than  SO  samples)  and/or  ongoing 
sampling  programs  (i.e.,  the  quarterly  groundwater  monitoring  program).  These  audits  will 
be  conducted  during  initial  stages  of  field  work  to  identify  and  correct  problems  as  quickly  as 
possible.  Laboratory  technical  systems  audits  will  be  performed  prior  to  establishing 
analytical  services  contracts.  These  audits  will  be  performed  by  project  QA  rqiresentatives 
and  by  Air  Force  QA  representatives. 

Custom  performance  evaluation  (PE)  audit  samples  will  also  be  submitted  and 
analyzed  for  sampling  and  analysis  programs.  General  guidelines  for  submitting  PE  samples 
are  a  large  (more  than  50  samples)  and/or  ongoing  sampling  program.  The  custom  PE 
samples  are  prepared  by  Radian’s  Austin  QA  Group  using  c^fied  materials,  or  are  obtained 
from  vendors.  The  custom  PE  sample  conc^itrations  are  certified  or  confirmed  by  analysis 
at  one  or  more  laboratories.  The  analytes  and  concentrations  of  interest  will  be  determined 
by  the  project  director,  quality  assurance  (QA)  officer,  and  QC  task  leader,  based  on  histori¬ 
cal  or  anticipated  conditions. 

The  custom  PE  samples  will  be  developed  from  NBS  standard  reference 
materials,  NBS  traceable  matoials,  U.S.  EPA  QC  materials,  or  neat  compounds  of  the 
highest  purity  available.  The  PE  sample  results  provide  a  point-in-time  evaluation  of  data 
quality  related  to  the  program  QA  objectives.  If  questions  about  the  PE  samples  arise,  they 
can  be  analyzed  by  indq)endent  laboratories  (at  additional  cost)  to  provide  contirmatitm  of 
the  compounds  and  ctmcentrations  in  the  prqared  samples.  The  samples  are  prepared  in  a 
clean  matrix  or  medium  which  allows  evaluaticm  of  the  analytical  success  of  the  method 
assunung  no  matrix  interferences.  The  samples  are  submitted  "single”  or  "double  blind,"  so 


Section:  11.0 

Revision:  1 

Date:  08/04/92 
Page  2  of  15 

the  results  provide  a  realistic  assessment  of  the  accuracy  of  the  field  samples  they  were 
submitted  with.  In  some  cases,  it  may  be  desirable  to  prepare  a  PE  sample  from  an  actual 
sample  matrix  (e.g.,  soil).  In  those  cases,  the  QC  staff  will  coordinate  with  the  Project 
Director  and  vendor  to  rasure  that  representative  materials  are  collected  and  provided  to  the 
vendor. 


The  data  quality  audits  to  be  performed  (specific  samples  or  groups  of  samples 
to  be  audited)  will  be  determined  during  planning  stages  for  each  project.  The  audits  will  be 
performed  on  data  for  samples  collected  or  analyzed  during  a  specific  period  of  time,  or 
analytical  batches  or  work  orders  will  be  selected  at  random  for  each  task. 

Audit  programs  are  currently  in  place  for  the  quarterly  Groundwater  Sampling 
and  Analysis  Program  and  the  Operable  Unit  B  Phase  I  Remedial  Investigation.  The 
following  audits  are  planned  for  the  quarterly  groundwater  sampling  and  analysis  program: 

•  Biannual  technical  systems  audits  of  groundwater  sampling  procedures. 

•  Performance  evaluation  samples  submitted  quarterly,  consisting  of  low 
and  high  level  and  blank  samples  for  SW8010,  SW8020,  and  SW6010 
analyses.  The  PE  samples  for  analysis  by  Method  SW8010  will  be 
submitted  each  quarter,  with  PE  samples  for  Methods  SW8020  and 
SW6010  submitted  on  alternating  quarters. 

•  Data  quality  audits  consisting  of  complete  evaluation  and  verification  of 
field  and  laboratory  data  for  two  work  orders  each  quarter.  There  will 
be  a  minimum  of  10  samples  on  each  work  order  audited. 

The  following  audits  are  planned  for  the  Operable  Unit  B  Phase  I  Remedial 

Investigation: 

•  Documentation  checks  will  be  performed  for  all  activities  once  per 
month. 

•  Technical  systems  (field)  audits  will  be  performed  at  approximately  one 
per  quarter  and/or  at  least  once  for  each  of  the  four  field  activities 
including  soil,  soil  gas,  and  surface  water  sampling,  and  soil  boring. 
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•  At  least  one  set  of  PE  samples  will  be  submitted  to  subcontracting 
laboratories.  The  specific  methods  planned  for  evaluation  using  PE 
samples  will  be  documented  in  the  SOW  for  the  project  and/or  SAP 
and  QC  task  instructions. 

•  An  on>site  laboratory  (systems)  audit  will  be  performed  for  the  soil  gas 
field  procedures  and  aiudysis,  and  for  the  VOC  and  PCB  field 
laboratories. 

•  At  least  four  data  quality  audits  will  be  performed. 

•  A  minimum  of  one  data  quality  audit  and  one  field  audit  will  be 
performed  for  field  analyses,  dq)ending  on  the  Scope  of  Work. 

•  Technical  systems  audits  of  subcontracting  laboratories  will  be  con¬ 
ducted  during  the  laboratory  evaluation  and  selection  process  and 
during  performance  of  project  sample  analyses.  These  audits  will  be 
scheduled  near  the  begiiming  of  the  field  effort  to  identify  and  correct 
any  problems  early  in  the  project. 

In  addition  to  conducting  audits  for  McClellan  AFB  projects,  laboratories 
undergo  audits  for  various  state  agencies,  and  private  clients  are  also  conducted.  Audit 
results  are  generally  available  for  review  upon  request. 

Audit  records  for  contracting  laboratories  will  be  reviewed  by  the  contractor’s 
QA  represcmtatives  to  determine  whether  data  produced  by  the  laboratory  fulfill  the 
objectives  of  the  program.  A  systems  or  data  quality  audit  will  be  conducted  or  additional 
information  will  be  requested  if  data  quality  problems  are  indicated  by  the  review. 

Audits  are  conducted  by  a  person(s)  who  is  familiar  with  the  objectives, 
principles,  and  procedures  being  reviewed,  but  is  independent  of  the  program.  A  detailed 
audit  checklist  is  prqnred  and  used  for  each  audit,  and  contains  items  that  delineate  the 
critical  aspects  of  the  procedure  undo’  review.  All  observations  are  documented,  and  the 
checklist  is  submitted  along  with  the  auditor’s  written  assessment  and  recommendations  to  the 
QA  rq)resentative,  project  manager,  representatives  of  the  audited  sampling  or  analytical 
task,  and  other  participants  as  iq>pr(^riate. 
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More  detailed  descriptions  of  the  established  audit  procedures  are  provided  in 
the  following  subsections. 

11.1  Technical  Systems  Audit 

A  technical  systems  audit  is  an  on-site,  qualitative  review  of  the  sampling  or 
analytical  system.  Sampling  systems  will  be  audited,  preferably  at  the  beginning  of  the 
sampling  task  by  the  QA  Officer  or  a  qualified  technical  staff  member.  The  QA  Officer  or 
staff  member  conducting  the  audit  is  not  responsible  to  project  management  and  can,  there¬ 
fore,  act  independently.  The  internal  laboratory  systems  audit  results  will  be  used  to  review 
laboratory  operation  and  oisure  that  the  technical  procedures  and  documoitation  are  in  place 
and  operating  to  provide  data  that  fulfill  the  project  objectives.  These  audits  are  conducted 
by  members  of  the  Research  and  Engineering  QA  Group  for  the  Radian  laboratory,  and  by 
the  contractor’s  QA  Officer  or  designated  QA  staff  members  for  the  other  subcontracting 
laboratories. 


Critical  items  for  a  laboratory  systems  audit  include: 

•  Calibration  procedures  and  documentation; 

•  Completeness  of  data  forms,  notdxwks,  and  other  rqwrting 
requiremoits; 

•  Data  review  and  validation  procedures; 

•  Data  storage,  filing,  and  recordkeeping  procedures; 

•  Sample  custody  procedures; 

•  Quality  amtrol  procedures,  control  limits,  and  documentation; 

•  Operating  conditions  of  facilities  and  equipment; 

•  Documentation  of  training  and  maintenance  activities;  and 


Systems  and  operations  overview. 
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Critical  items  for  a  sampling  systems  audit  include: 

•  Calibration  procedures  and  documentation  for  field  meters; 

•  Complete  documoitation  of  field  logbooks  and  sampling  data  sheets; 

•  Organization  and  minimization  of  potential  contamination  sources  while 
in  the  field; 

•  Proper  sample  collection,  storage,  and  transportation  procedures;  and 

•  Compliance  with  the  established  chain-of-custody  procedures  for  sample 
documratation  and  transfer  to  the  laboratory. 

The  checklist  for  each  audit  will  contain  detailed  questions  regarding  the 
critical  items,  requesting  yes/no  answers  and  comments.  Examples  of  standard  sampling 
audit  checklists  are  shown  in  Figures  11-1,  11-2,  and  11-3.  A  d^riefing  session  is  held  for 
all  participants  to  discuss  the  preliminary  audit  results.  The  auditor  then  completes  the  audit 
evaluation  and  submits  an  audit  report  including  observations  of  strengths,  deficiencies,  and 
recommendations  for  improvements. 

11^  Performance  Audits  and  Data  Quality  Audits 

Performance  audits  and  data  quality  audits  quantitatively  assess  the  data 
produced  by  a  measurement  ^stem.  A  performance  audit  involves  submitting  certified 
samples  for  analysis  for  each  analytical  method  and/or  analytical  instrument.  The  standards 
for  each  matrix  are  selected  to  reflect  the  range  of  concentrations  expected  for  the  sampling 
program.  The  performance  audit  answers  questions  about  whether  the  measurement  system 
is  opoating  within  control  limits  and  whether  the  data  produced  meet  the  analytical  quality 
assurance  specifications.  The  data  quality  audit  evaluates  data  quality  indicators,  and 
identifies  limitations  that  may  be  encountered  in  data  applications.  More  specifically,  critical 
items  for  performance  evaluation  audits  are: 

•  Accuracy  and  precision  of  the  measurement  system; 


The  quality  control  data  as  compared  to  the  actual  data  collected; 
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GENERAL  WATER,  SOIL,  WASTE,  AND  WASTEWATER  SAMPLING 
SYSTEMS  AUDIT  C31ECXLIST 


Contract: 

Site: 


Date: _ 

Auditor 


Yes 


No 


G)nuiients 


Operation 


PRESAMPLING  OPERATIONS 

1.  Sample  type?  (specify) 
Qualified  personnel? 


2. 

3. 


Adequate  facilities,  equq>nient, 
and  sui^lies? 


4. 


Sampling  locations  prq)eriy  speci¬ 
fied? 


Copy  of  task  instructions  or 
QAPP?  Revision  # _ 


6.  Copy  of  daify  sampling  schedule? 
SAMPLING  OPERATIONS 
1. 


Sanq>les  collected  at  proper 
sampling  locations? 


2. 


Rinse  probe  with  DI  H,0  prior  to 
placement? 


Draw  diagram  describing  equipment  as  used  for  sampling  in  the  space  below. 
(Example:  type  of  sample ->  Equipment  used ->  Fi^  packaging.) 


(Continued) 


Figure  11-1.  Sampling  Systems  Audit  for  General  Water,  Soil,  Waste, 
and  Wastewater  Sampling 


0991-078-67 
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GENERAL  WATER,  SOIL,  WASTE,  AND  WASTEWATER  SAMPLING 
SYSTEMS  AUDIT  CHECKLIST 
(CoBtinued) 


Yes 


No 


Comments 


Operation 


SAMPLING  OPERATIONS 

(Conttmicd) 

3.  Purge  appropriate  vohune  prior 

to  sampling  (3  well  volumes)  For 
this  well  # _ * _ gallons. 

4.  i^)propriate  sampling  technique 
used  to  obtain  representative 
sample? 

5.  .^propriate  techniques  used  to 
ensure  sanqple  integrity  and  avoid 
contamination? 

6.  At  least  10%  duplicate  sanqiles 
coUected? 

7.  SufBdent  volume  of  sample 
collected? 

8.  Suitable  sanq)le  container  used 
for  storage? 

9.  Sample  bottles  properly  labeled? 

10.  Sampling  data  sheet  completed  in 
a  timely  manner?  (With^  five 
minutes  of  activity.) 

11.  OVA  measurements  taken  and 
recorded  prior  to  sampling  and 
every  30  miimtes  during 
sampling? 


(Continued) 


Figure  11-1.  Continued 
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1.  Decontamination  peifonned 
according  to  current  procedure? 
(Soq>/water,  potable  water.  Type 
I  or  it  reagent  grade  water, 
methanol,  hexane.) 

2.  Well  capped  immediately  follow¬ 
ing  remo^  of  puiiq>  and  prior  to 
decontamination? 

3.  Sampling  date,  time,  and  location 
property  recorded  in  logbook? 

4.  Suitable  sample  slipping  con¬ 
tainer  label  used? 

5.  Cbain-of-custody  form  filled  out? 

6.  Chain-of-custody  seal  affixed  to 
sample  container? 

7.  Refrigerated  sample  storage? 

8.  Overall  recordkeeping  procedure 
adequate? 
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Contract: 

Site: 


VOC  SAMPLING  SYSTEMS  AUDIT  CHECKUST 
_  Date: 


Auditor 


Yes 


No 


Comments 


Operation 


PRESAMPLING  OPERATIONS 

1.  Qualified  Personnel? 

2.  Spare  parts  and  support  equip¬ 
ment  available? 

3.  Sanq)ling  apparatus  properly 
assemble  a:^  components 
correctly  positioned? 

4.  Documentation  of  sample  canister 
preparation? 

5.  Equq>inent  calibration  docu¬ 
mentation  available? 

6.  Canister  properly  labeled? 

7.  Canisters  evacuated  and  pressure 
measured? 

8.  Flow  of  vacuum  regulators  set 
prior  to  sampling  (witbin  QC 
specifications  on  control  chart)? 

9.  Sampling  system  properly  purged? 

SAMPLING  OPERATIONS 

1.  Start/finish  times  noted  and 
recorded? 

2.  Coordination  of  sampling  activi¬ 
ties? 


(Continued) 


Figure  11-2.  VOC  Sampling  Systems  Audit  Checklist  for  Canister  Sampling 
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VOC  SAMPLING  SYSTEMS  AUDIT  CHECKLIST 

(Omdaned) 


Yes  No  Comments  Operation 


SAMPLING  OPERATTONS 

rContimied^ 

_  _  _  3.  Duplicate  sanqiles  collected? 

_  _  _  4.  Blank  samples  collected? 

_  _  _  5.  ^qnopiiate  sampling  information 

recorded  in  field  sample  lo^>ook 
or  on  field  data  sheet? 

_  _  _  6.  Data  acquisition  system  activating 

samples? 

POSTSAMPLING  OPERATIONS 

_  _  _  1.  Postsanq>ling  canister  pressure 

determined? 

_  _  _  2.  Canister  pressure  QC  chart  com¬ 
pleted? 

_  _  _  3.  Sanq>les  properly  packaged  for 

sUpmem? 

_  _  _  4.  Chain-of-custcKfy  documentation 

conqtleted? 

_  _  _  5.  Master  sample  logbook? 

_  _ _ 6.  Bill  of  lading  filed?  Laboratory 

informed  of  incoming  samples 
and  time  requirements  for  next 
sanqtles? 

Additional  comments:  _ _ 


Figure  11-2.  Continued 
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SOIL  GAS  SAMPUNG  AND  ANALYSIS 
SYSTEMS  AUDIT  CHECKUST 
McCLE’lAN  AFB 


Contract: _ _ _ Date; 

Site _ _ _  Auditor 


Yes  No  CofBflieats 


Operaboa 

PRESAMPUNQ  OPERATIONS 

1.  Wbat  types  of  samples  are  beiag  collected? 

2.  Are  sampirng  persooiiel  qualibed? 

3.  Are  there  adegnatfi  hriKtirs,  equipesent,  and 
sappiiea? 

4.  Were  timing  permits  obtamed  prior  to 
saaiplmg? 

5.  Was  a  copy  of  task  mstractioBs  or  work  pianos 
site? 

6.  Was  a  copy  of  daily  sampling  schcdnle  available? 

7.  Were  probes  and  syringes  decontaminated  prior 
to  use? 

8.  Is  presampling  decontamination  documented? 

9.  Was  probe  blank  analyzed  prior  to  sampling? 

10.  Were  presamplmg  blank  oiteria  met  for  today’s 
saaspl^? 

IL  Is  blank  information  documented? 


(Continued) 


Figure  11*3.  Soil  Gat  Sampling  and  Analysis  Systems  Audit  Checklist 
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Figure  11*3.  Soil  Gas  Sampling  and  Analysis  Systems  Audit  Checklist 

(continued) 
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•  The  measurement  system  operation  within  established  control  limits;  and 

•  Significant  deviations  of  quality  over  time. 

These  items  can  identify  when  a  system  is  out»de  of  acceptable  control 
however,  the  sq>propriate  corrective  actimi  may  not  always  be  evident.  Appropriate 
corrective  action  must  be  idoitified  in  conjunction  with  the  results  from  the  systems 
quality  audit. 

Specific  items  for  data  quality  audits  include: 

•  Adequacy  of  data  recording  and  transfer; 

•  PredsitHi  and  bias  of  resultant  data; 

•  Adequacy  of  data  calculation,  generation,  and  processing; 

•  Documentation  of  procedures;  and 

•  IdentificaticHi  of  data  quality  indicators  to  inform  users  of  limitations  and 
sq>plicability. 

Audits  of  data  quality  answer  questions  of  whether  the  data  collection  efforts 
need  modifications,  and  whether  the  use  and  documentation  of  quality  control  procedures  are 
adequate. 


limits; 
or  data 


The  results  of  all  audits  performed  for  McClellan  AFB  programs  will  be 
summarized  by  the  auditor,  and  reviewed  by  the  project  QAO.  Copies  of  the  audit  results 
and  summary  will  be  transmitted  to  the  project  QAO,  project  manager,  quality  control  task 
leader,  and  audit  program  staff.  This  will  also  include  discussion  of  recommended  corrective 
acticms  or  procedural  changes,  as  indicated  by  the  audit  results.  The  audit  results  and 
discussion  will  be  incorporated  into  the  QA  report  for  the  task  or  sampling  effort  (see 
Section  15.0)  and  the  original  audit  report  will  be  retained  in  the  project  file. 

Implementation  of  recommendations  will  be  assessed  during  subsequent  audits  or  as  follow- 
iq>  activities  within  the  (2C  task. 
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12.0  PREVENTIVE  MAINTENANCE 

The  primary  objective  of  a  preventive  maintenance  program  is  to  promote  the 
timely  and  effective  completion  of  a  measurement  effort.  The  preventive  maintenance 
program  is  designed  to  minimize  the  downtime  of  crucial  sampling  and/or  analytical 
equipment  due  to  expected  or  unexpected  component  failure.  In  implementing  this  program, 
efforts  are  focused  in  three  primary  areas: 

•  Establishment  of  maintenance  responsibilities; 

•  Establishment  of  maint^iance  schedules  for  major  and/or  critical 
instrumentation  and  apparatus;  and 

•  Establishment  of  an  adequate  inventory  of  critical  spare  parts  and 
equipment. 

Each  of  these  is  discussed  in  the  following  subsections. 

12.1  Maintenance  Responsibilities 

Equipmoit  and  apparatus  used  in  oivironmental  measurement  programs  fall 
into  two  general  categories: 

•  Equipment  permanently  assigned  to  a  specific  laboratory  (e.g.,  gas 
chromatography  [GC]  laboratory,  gas  chromatography/mass 
q)ectrometry  [GC/MS]  laboratory,  etc.);  and 

•  Field  sampling  equipment  available  for  use  on  an  as-needed  basis  (e.g., 
field  meters,  pumps,  vehicles,  etc.). 

Maintenance  responsibilities  for  laboratory  instruments  are  assigned 
to  the  req)ective  laboratory  managers.  The  laboratory  managers  then  establish  maintenance 
procedures  and  schedules  for  each  major  equipment  item.  This  responsibility  may  be 
delated  to  laboratory  personnel,  although  the  managers  retain  responsibility  for  ensuring 
adherence  to  prescribed  prcMocol.  All  laboratories  are  bound  by  analytical  contractual 
agreements  to  maintain  the  ability  to  produce  data  that  meet  the  project  objectives  and  to 
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follow  method  specifications.  This  ensures  that  adequate  spare  parts,  maintenance, 
schedules,  and  emergency  repair  services  are  available.  Maintenance  procedures,  logbooks, 
and  documentation  of  maintenance  contracts  for  major  instruments  are  reviewed  during 
laboratory  audits,  and  are  described  in  the  laboratory  QA  plan  and  method-specific  SOPs. 

Maintenance  responsibilities  for  field  equipment  are  assigned  to  the 
project  director  and  task  leaders  for  specific  sampling  tasks.  However,  the  field  team  using 
the  equipment  is  responsible  for  checking  the  status  of  the  equipment  prior  to  use,  and 
reporting  any  problems  encountered.  The  field  team  is  also  responsible  for  ensuring  that 
critical  spare  parts  are  included  as  part  of  the  field  equipment.  Critical  spare  parts  are 
included  in  the  field  equipment  checklist. 

12.2  Maintenance  Schedules 

The  effectiveness  of  any  maintenance  program  depends  to  a  large  extent 
on  adherence  to  specific  maintenance  schedules  for  each  major  equipment  item.  Other 
maintenance  activities  are  conducted  on  an  as-needed  basis.  Manufacturers* 
recommendations  provide  the  primary  basis  for  the  established  maintenance  schedules,  and 
manufacturers*  service  contracts  provide  primary  maintenance  for  many  major  instruments 
(e.g.,  GC/MS  instruments,  atomic  absorption  spectrometers,  analytical  balances,  etc.). 
Maintenance  activities  are  documented  in  a  maintenance  log,  which  indicates  the  required 
frequency  for  each  procedure  and  also  provides  for  dated  entries. 

12.3  Spare  Parts 

Along  with  a  schedule  for  maintenance  activities,  an  adequate  inventory 
of  spare  parts  is  required  to  minimize  equipment  down  time.  The  inventory  includes  those 
parts  (and  supplies)  that: 

•  Are  subject  to  frequent  failure; 

•  Have  limited  useful  lifetimes;  or 

•  Cannot  be  obtained  in  a  timely  manner  should  failure  occur. 

Field  sampling  task  leaders  and  the  respective  laboratory  managers  are 
responsible  for  maintaining  an  adequate  inventory  of  spare  parts.  In  addition  to  spare  parts 
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and  supply  inventories,  the  contractor  should  maintsun  an  in-house  source  of  backup 
equipmrat  and  instrumentation. 

Table  12-1  lists  the  maintenance  tasks,  schedule,  spare  parts,  and 
standard  operating  procedures  for  field  equipment. 
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TABLE  12-1.  PREVENTIVE  MAINTENANCE  SCHEDULE  AND  CRITICAL  SPARE 
PARTS  FOR  McClellan  afb  ri/fs  field  equipment 


Equipnaeat 

Maintenance 

Task 

Frequency 

Critical 

Spare  Parts 

SOP 

WeU  Wizard* 

Engine 

Check  oU  level, 
quarteriy  tuneups 
(oU  change,  air 
filter  replacement). 

DaUy  quarterly  — 
after  each  sampling 
round. 

OU,  quuk  plugs, 
air  filters,  backup 
avaUable  on  site. 

RefiU  if  needed. 
Tuneup  done  by 
local  shop.  Badnq) 
engines. 

WeU  Wizard* 
Compressor 

Rq>lace  air  fUter 
and  drive  belt. 

As  needed. 

Air  filter  belt. 

Send  to  manufiw- 
turer  for  other 
rquurs. 

WeU  Wizard* 
Control  Box 

Release  moisture 
vent. 

Hourly. 

Backup  available 
over  night. 

Send  to  manufiK- 
turer  for  rqiairs. 

pH  Meters 

Keep  electronic 
parts  dry. 

Keep  pH  sensor 
wet. 

Ccmtinuously. 

Continuously. 

Backup  available 
on  site. 

Send  to  manufac¬ 
turer  for  repairs. 

Conductivity  Mel« 

Keep  electronic 
parts  dry. 

Continuously. 

Backup  available 
on  site. 

Send  to  manufk;* 
turer  for  repairs. 

WeU  Wizard* 
Bladder  Punq> 

Rq>air  brcAen 
bladder. 

As  needed. 

Backup  available 
on  site. 

Replace  and  send 
to  manufiKturer. 

Water-Level 

Meters 

Replace  battery. 

As  needed. 

Backup  available 
on  site. 

Water  Wagon 

Punq> 

Tuneup. 

Check  oU  level. 

Yearly. 

Weekly. 

Oil. 

Send  to  manufK- 
turer  for  rq>airs. 

OVA 

Primary  filter 
cleaned  and  air 
sanpling  system 
chedced  far  leaks. 
Multipoint  calibra¬ 
tion. 

Hydrogen  gas 
cylinder  purged. 

DaUy. 

Weddy. 

Bimonthly. 

"O’  rings. 

Send  to  manufiK- 
turer  for  repairs, 
backup  available. 
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TABLE  12-1.  (Continued) 


Equipment 

Maintenance 

Task 

Frequency 

Critical 

Spare  Parts 

SOP 

OVM/MictoTIP 

Check  filter. 

Weekly 

Spare  filters. 

Same  as  above. 

WeU  Wizud* 
Engine 

Check  oil  level, 
quarterly  tuneiqM 
(oil  change,  air 
filler  replacement). 

Daily  quarterly  — 
after  each  sampling 
round. 

Oil,  spark  plugs, 
air  filters,  backup 
available  on  site. 

Refill  if  needed. 
Tuneup  done  by 
local  sh(q>.  Baclnq) 
engines. 

hnu* 

Glass  plate  and 
grill  in  probe 
cleaned. 

Multipoint  calibra¬ 
tion. 

Daily. 

Weekly. 

Photoionization 
lanq>,  batteries. 

Send  to  manufac¬ 
turer  for  rqiair, 
baclnq)  meters 
available. 

Seaq>ling  vdiiclee 

Tuneiq). 

Check  oil  level. 

Yearly  or  as 
needed. 

Daily  (or  at  least 
weekly). 

Oil,  spare  tire. 

Small  tool  Idt  in 
each  vehicle. 

SanqiUng  Chtnis 
(S.C.) 

Tuneiq). 

Check  oil  level. 

Yearly  or  as 
needed. 

Weekly. 

Oil,  spark  plugs. 

Small  tool  kit  in 
each  vehicle. 

Hydiuulics  System 
(S.C.) 

Check  hydraulics. 

Daily. 

Hydraulic  fluid. 

Send  to  authorized 
repair  focility. 

Generator 
(for  S.C.) 

Check  oil. 

Weekly. 

Oil. 

Refill  as  needed. 

Steam  Geaner 
(for  S.C.) 

Replace  ignitors. 

As  needed. 

Send  to  authorized 
repair  focility. 
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13.0  DATA  ASSESSMENT  PROCEDURES 

The  assessment  of  measurement  data  is  required  to  ensure  that  the  quality 
assurance  (QA)  objectives  for  the  program  are  met,  and  that  quantitative  measures  of  data 
quality  ate  provided.  The  data  assessment  calculations  and  applications  used  for  the 
McClellan  Air  Force  Rase  (AFB)  Remedial  Investigation/Feasibility  Study  (RI/FS)  are  based 
on  the  United  States  Environmental  Protection  Agency  (U.S.  EPA)  Guideline  for  Assessing 
and  Reporting  Data  Quality  for  Environmental  Measurements,  January  1983.  McClellan 
project  data  assessment  and  validation  procedures  are  provided  in  the  Data  Validation  SOP 
(Appendix  A). 


A  distinction  must  be  made  between  routine  quality  control  that  is  conducted 
as  a  part  of  laboratory  operations,  and  the  project-related  data  assessment  process  conducted 
after  the  data  have  been  reported.  It  must  be  assumed  that  the  planning,  standard 
procedures,  and  monitoring  activities  conducted  during  the  sampling  and  analysis  process 
have  served  to  control  the  process  as  much  as  possible  to  produce  data  of  sufficient  quality 
for  project  needs.  After  the  data  have  been  reported,  it  is  necessary  to  identify  any  part  of 
the  process  that  could  not  be  controlled,  and  to  what  extent  that  may  affect  the  quality  of  the 
reported  data. 


The  routine  quality  control  procedures  conducted  in  the  laboratory  are 
established  in  the  published  methods,  this  document,  and  the  analytical  standard  operating 
procedures  (SOPs).  The  laboratory  is  responsible  for  following  those  procedures  and 
operating  the  analytical  systems  within  statistical  control  limits.  These  procedures  include 
proper  instrument  maintenance,  calibration  and  calibration  checks,  and  internal  quality 
control  sample  analyses  at  the  required  frequencies  (i.e.,  reagent  blanks,  surrogate  spikes, 
matrix  spike/matrix  spike  duplicate  [MS/MSD],  laboratory  control  samples,  laboratory 
duplicates).  When  reporting  the  sample  data,  the  laboratory  is  required  to  provide  the  results 
of  associated  QC  sample  analyses  so  the  project  staff  can  evaluate  the  performance  of  the 
analytical  process. 

Problems  occur  in  spite  of  all  precautions  taken  in  planning  and  execution  of 
the  sampling  and  analysis  task.  In  these  cases,  the  data  assessment  conducted  by  the  project 
QA  staff  after  the  data  have  been  reported  must  identify  the  problem,  determine  which  data 
are  affected,  state  how  these  data  may  be  limited  for  use  in  the  intended  applications,  and 
make  recommendations  for  corrective  actions  as  necessary. 
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The  discussion  of  data  assessment  presented  in  this  section  pertains  to  the 
project-related  assessmoit  of  data  that  have  been  reported  after  laboratory  analyses  have  been 
completed. 


Data  assessment  procedures  established  for  the  McClellan  AFB  RI/FS  include: 

•  Initial  review  of  analytical  and  field  data  for  complete  and  accurate 
documoitation,  holding  time  compliance,  and  required  frequency  of  QC 
samples; 

•  Evaluation  of  blank  results  to  identify  systematic  contamination; 

•  Statistical  calculations  for  accuracy  and  precision  using  the  appropriate 
quality  control  sample  results; 

•  Estimates  of  completeness,  in  terms  of  the  percent  of  valid  unqualified 
data;  and 

•  Assigning  data  qualifier  flags  to  the  data  as  necessary  to  reflect 
limitations  identified  by  the  process. 

Qualified  data  will  be  discussed  in  the  task  reports,  and  data  flags  will  be 
transmitted  to  users  via  data  tables  from  the  database  and  in  analytical  data  reports. 

Some  basic  statistical  calculations  used  in  the  data  assessment  process  are 
presented  in  Table  13-1,  and  a  discussion  of  specific  applications  to  environmental  sample 
results  is  presented.  Additional  statistical  measures  may  be  applied  to  the  data  to  assess 
quantitation  limits  or  other  quality-related  parameters.  The  calculations  and  procedures  used 
will  be  documoiied  in  the  technical  report  where  the  results  are  presented. 

13.1  Blank  Data  Assessment 

Reagent  blank  results  indicate  whether  any  of  the  contaminants  reported  in 
sample  results  may  be  attributed  to  laboratory  sources  (reagents,  glassware,  instrumentation) 
and  were  not  likely  present  in  the  sampled  medium.  The  most  common  laboratory 
contaminants  are  methylene  chloride,  phthalates,  acetone,  toluene,  and  2-butanone;  these  are 


TABLE  13-1.  STATISTICAL  CALCULATIONS 
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recognized  as  being  ubiquitous  in  the  laboratory  environment  and  controlling  them  to  within 
accq)table  low  levels  is  part  of  standard  laboratory  procedures. 

If  contamination  from  these  compounds  is  reported  in  reagent  blanks,  the 
samples  associated  with  the  blank,  either  the  same  analytical  or  extraction  batch,  may  be 
qualified  to  indicate  that  some  or  all  of  these  compounds  may  be  from  laboratory  sources.  If 
the  concentrations  reported  in  the  samples  are  similar  to  the  blank  concentrations,  it  is  likely 
that  all  of  the  contamination  was  introduced,  and  this  assessment  is  made  in  the  QA/QC 
report  for  the  sampling  ta.<k.  Samples  with  blank  contamination  problems  will  be  assigned  a 
data  qualifier  flag. 

Results  for  other  types  of  blanks  such  as  equipment,  ambient,  or  trip  blanks 
are  assessed  individually.  The  probable  source  of  contamination  is  identified  and  the 
associated  sample  results  are  qualified  as  necessary.  For  example,  if  equipment  blank  results 
show  contamination,  and  the  sample  collected  from  the  bailer  shows  the  same  compound,  the 
sample  results  will  be  qualified  to  indicate  the  probable  level  of  introduced  contamination. 
Samples  collected  before  and  after  the  blank  are  also  evaluated  to  determine  the  potential 
sources  and  impacts  of  carryover  from  the  sampling  equipment. 

13.2  Accuracy 

As  previously  defined,  accuracy  is  associated  with  correctness,  and  is  a 
comparison  between  a  measured  value  and  a  known,  or  ’true’  value.  Accuracy  is  calculated 
from  matrix  ^ike.  Laboratory  Control  Sample  (LCS)  results,  and  surrogate  spike  results. 

Spike  results  are  reported  by  the  laboratory  as  percent  recovery  and  are 
compared  to  the  accuracy  objectives  stated  in  Section  4.0.  Results  that  do  not  satisfy  the 
objectives  are  assigned  a  data  qualifier  flag  to  indicate  uncertainty  associated  with 
inaccuracy. 


Laboratory  Control  Samples  are  spikes  of  a  subset  of  method  analytes  into  a 
water  matrix.  The  LCSs  are  taken  through  sample  preparation  and  analysis  to  assess 
statistical  control  of  the  method.  If  LCS  recovery  is  outside  the  established  limits,  samples 
from  the  same  preparatitm  and/or  analytical  batch  may  be  influenced.  The  system  must  be 
assessed  to  determine  the  reason  for  the  out-of-control  occurrence,  and  corrective  action  may 
be  indicated,  up  to  and  including  reanalysis  of  affected  samples.  Matrix  spike  results  are 
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generally  more  sample-specific.  If  a  systematic  interference  is  exhibited,  results  for  samples 
collected  from  similar  conditions  and/or  handled  in  the  same  batch  will  be  examined.  If  any 
results  appear  atypical  and  could  be  related,  those  results  may  also  be  qualified.  The  fhigged 
data  will  be  discussed  in  the  QA/QC  report  for  the  sampling  task,  and  specific  limitations 
such  as  poor  or  oihanced  recovery  for  specific  compounds  will  be  stated.  Further 
investigation  or  corrective  action  may  be  taken  to  find  methods  to  reduce  the  interferences. 

Surrogate  spike  results  are  also  reported  and  used  to  assess  recov^  of  target 
analytes  on  a  sample  by  sample  basis  and  provide  a  measure  of  system  performance  as  well 
as  matrix  interference.  Surrogate  spike  recoveries  are  compared  to  recovery  limits.  Any 
results  outside  the  limits  are  flagged  on  laboratory  reports  and  in  the  database.  Any 
corrective  action  taken  in  the  laboratory  is  documented  in  laboratory  performance  records 
and/or  discussed  in  the  comment  section  of  the  data  report. 

Confidence  intervals  can  be  calculated  for  an  analytical  method  if  performance 
evaluation  samples  are  submitted  or  a  series  of  LCSs  are  analyzed.  The  results  are  used  to 
define  confidence  intervals  (see  Table  13-1)  for  the  recovery  of  each  compound  analyzed. 

13.3  Precision 

Precision  is  a  measure  of  variability  between  duplicate  or  replicate  analyses, 
and  is  calculated  for  field  and  laboratory  replicates.  By  definition,  field  or  total,  precision 
incoiporates  laboratory  precision.  Precision  is  calculated  as  the  relative  percent  difference 
(RPD)  between  duplicate  samples  or  analyses,  or  matrix  spike/matrix  spike  duplicates  as 
appropriate.  The  calculated  RPDs  are  compared  to  the  objectives  stated  in  Section  4.0. 
Results  that  do  not  satisfy  the  objectives  are  assigned  a  data  qualifier  flag  indicating  uncer¬ 
tainty  associated  with  imprecision. 

An  average  RPD  may  be  calculated  and  reported  as  a  measure  of  overall 
analytical  precisitm  for  compounds  with  multiple  measurements.  The  specific  samples 
collected  or  analyzed  in  duplicate  are  flagged  if  they  do  not  satisfy  the  QA  objectives.  In 
addition,  associated  samples  may  be  flagged  to  indicate  variability  due  to  poor  precision. 

For  poor  field  duplicate  precision,  samples  collected  by  the  same  sampling  team,  from  the 
same  equipment,  from  similar  matrices  (soil  samples),  or  on  the  same  day  may  be  affected; 
close  evaluation  of  those  results  should  indicate  the  most  likely  source  of  variability,  and  the 
correspmiding  samples  will  be  qualified  as  warranted.  For  poor  laboratory  precision. 
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samples  processed  and  analyzed  in  the  same  batch  will  be  more  closely  evaluated,  and  any 
anomalous  results  will  be  qualified. 

The  QA  coordinator  is  responsible  for  ensuring  that  data  qualifier  flags  are 
assigned  to  the  data  as  required  by  the  established  QC  criteria,  and  that  they  are  rqwrted  and 
understood  by  project  staff  using  the  data  for  specific  applications.  The  QA  coordinator  is 
also  responsible  for  initiating  corrective  actions  for  analytical  problems  identified  during  die 
QC  data  assessment  process.  These  corrective  actions  range  from  verifying  that  the  method 
was  in  statistical  control  during  the  analytical  runs,  to  re-analysis  of  the  sample,  or 
resampling. 

13.4  Completeness 

Completeness  is  calculated  after  the  QC  data  have  been  evaluated,  and  the 
results  sqiplied  to  the  measurement  data.  In  addition  to  results  identified  as  being  outside  of 
the  QC  limits  established  for  the  method,  the  occurrence  of  matrix  effects,  broken  or  spilled 
samples,  or  samples  that  could  not  be  analyzed  for  any  other  reason  are  included  in  the 
assessmoit  of  completeness.  The  percentage  of  valid,  unqualified  results  is  rqxirted  as 
completeness. 


The  completeness  percentage  is  calculated  by  dividing  the  number  of  valid, 
unqualified  results  minus  numbers  of  possible  results  not  analyzed  because  of  broken  or 
filled  samples,  etc.,  by  the  possible  total  number  of  individual  analyte  results. 

For  example,  if  from  a  total  of  1,000  individual  analyte-measurement  results 
(both  detected  and  nondetected),  40  detected  results  were  qualified  and  10  analyte  results 
were  not  rqxnrted  because  of  a  spilled  sample,  the  completeness  percentage  is  calculated  as 
follows: 
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14.0  CORRECTIVE  ACTION 

During  the  course  of  the  McClellan  Air  Force  Base  (AFB)  Remedial  In¬ 
vestigation/Feasibility  Study  (RI/FS)  Program,  it  is  the  re^nsibility  of  the  Project  Manager, 
Task  Leadas,  Quality  Assurance  (QA)  Coordinator,  and  sampling  team  members  to  see  that 
all  measurement  procedures  are  followed  as  q)ecified  and  that  measurement  data  meet  the 
prescribed  acceptance  critoia.  In  the  event  a  {voblem  arises,  it  is  imperative  that  prompt 
acticHi  be  taken  to  correct  the  problem.  The  corrective  actira  process  described  hoe  is 
q)ecific  to  Radian  Corporation.  Each  contractor  should  have  an  equivalent,  formal  process 
in  place  to  oisure  that  needed  corrective  actions  are  taken  and  documented. 

14.1  Corrective  Action  Report  (CAR) 

Problems  that  require  corrective  action  are  documented  by  the  use  of  a 
Corrective  Action  Report  or  a  similar  type  of  report,  as  presented  in  Figure  14-1.  The  on¬ 
site  QA  Cocndinator,  task  leaders,  or  other  project  member  initiates  the  corrective  action 
request  in  the  event  that  quality  control  ((X^  results  exceed  accq)tability  limits,  or  upon 
identification  of  some  other  problem  or  potential  problem  and  is  followed  up  by  the 
Technical  Director  or  QA  Officer.  Corrective  action  is  also  initiated  by  the  QA  Coordinator 
based  upon  (^C  data  or  audit  results.  Corrective  actions  range  from  use  of  data  qualifier 
flags,  to  reanalysis  of  the  sample  or  samples  affected,  to  resampling  and  re-analysis,  to 
recommending  a  change  in  procedures,  depending  upon  the  severity  of  the  problem. 

14.2  Recommendation  for  Corrective  Action  (RCA) 

A  system  for  issuing  formal  Recommendations  for  Corrective  Action  (RCAs) 
should  exist  f(xr  addressing  problems  signaling  significant  and  systematic  deficiencies 
identified  through  indqiendent  quality  assurance  review.  Recommendations  for  corrective 
actions  are  issued  only  by  a  member  of  the  (Quality  Assurance  (QA)  Group,  or  a  designee  in 
a  qiecific  QA  rede.  Each  RCA  addresses  a  specific  problem  or  deficiency,  usually  identified 
during  QA  audits  of  laboratory  or  project  operation.  An  example  RCA  form  is  presented  as 
Figure  14-2.  Each  of  these  formal  writtoi  recommendations  requires  a  written  response 
from  the  reqmnsible  party  (i.e.,  to  whom  the  RCA  was  issued).  A  summary  of  the 
"unresolved"  RCAs  is  prqnred  by  the  QA  group  on  a  monthly  basis  and  issued  to  Radian 
management.  These  rqxirts  list  all  RCAs  that  have  been  issued,  the  manager  reqxMisible  for 
the  work  area,  and  the  current  status  of  each  RCA.  Each  RCA  requires  the  reqwnse  and 
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Figura  14-1.  Corrective  Action  Report 


0491-078-51 


Section;  14.0 

Revision:  i 

Date:  08/04/92 
Page  3  of  6 


Part  M  Btpiy  /  Bweintiwi  (FiMug  fcy  Tecfciicai  Dfcictif) _ 

PropoMd  by:  Oato:  CAR  *: 

OMcription:  SchaduM  Implwmntallon: 


Figure  14-1.  Corrective  Action  Report 
(continued) 


0491-078-52 


Section:  14.0 

Revision:  1 

Date:  08/04/92 
Page  4  of  6 


RECOMMENDAnON  FOR  CORRECTIVE  ACTION 


Figure  14-2.  Recommendation  for  Corrective  Action 
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verification  by  the  QA  group  that  the  corrective  action  has  been  implemented  before  the 
status  is  changed  on  the  monthly  report.  In  the  event  that  there  is  no  response  to  an  RCA 
within  30  days,  or  the  proposed  corrective  action  is  disputed,  the  recommendation  and/or 
conflict  is  pursued  to  successively  higher  management  levels  until  the  issue  is  resolved.  The 
corrective  action  scheme  is  shown  in  the  form  of  a  flow  chart  in  Figure  14-3. 
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Figure  14-3.  Radian  Corrective  Action  Fkmchart 
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15.0  QUALITY  ASSURANCE  REPORTS 

The  Quality  Assurance  (QA)  Coordinator  and  Quality  Control  (QC)  task  mem¬ 
bers  will  issue  quality  assurance  rqx>its  to  the  project  management,  task  leaders,  and 
laboratory  supervisors  describing  the  results  of  QC  measurements,  performance  audits,  and 
systems  audits  performed  for  each  sampling  and  analysis  task.  Quality  assurance  reports  for 
tasks  that  involve  collecting  samples  over  a  long-term  period  (one  quarter  or  longer)  will  be 
prq)ared  (mi  a  monthly  or  quartnly  basis  as  appropriate.  Audit  results  will  be  summarized  in 
the  reports;  detailed  audit  results  and  checklists  will  be  submitted  according  to  the  procedures 
described  in  Section  11.0.  The  information  presented  in  the  quality  assurance  reports  will  be 
incorporated  as  an  appotdix  into  the  reports  prepared  for  the  task  or  in  separate  task  QAJQC 
reports,  and  follow  United  States  Environmental  Protection  Agency  (U.S.  EPA)  format  or  a 
format  specified  in  the  statement  of  work  (SOW)  for  the  task. 

In  addition  to  reporting  QA  activities  and  QC  data  assessment  results  in  tech¬ 
nical  reports  and  memoranda  as  described,  a  summary  of  QAJQC  activities  for  all  current 
RI/FS  activities  will  be  provided  in  the  monthly  progress  reports.  This  will  include  discus¬ 
sion  of  audits  conducted  or  planned,  any  specific  problems  identified  or  resolved  during  the 
reporting  period,  and  provide  an  overview  of  general  QAJQC  activities  conducted  in  support 
of  field  work  and  reporting  for  all  RI/FS  tasks. 

An  example  of  the  content  and  format  for  Quality  Assurance  Rqx>rts  is  pre¬ 
sented  in  the  following  outline: 

McClellan  air  force  base 

REMEDIAL  INVESTIGATION/FEASIBILITY  STUDY 
QUALITY  ASSURANCE  REPORTS 

1.0  Summary  of  sampling  and  analytical  activity  and  highlights 
of  quality  assurance  results 

2.0  Measurement  data  accuracy,  precision,  and  completeness  (per 
sample  matrix  and  method) 

3.0  Results  of  systems  audits 
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4.0  Results  of  performance  audits 

5.0  Significant  quality  assurance  problems  and  recommended  action 

15.1  Quality  Assurance  and  Quality  Control  Reporting  Formats 

Two  types  of  quality  control  results  will  be  reported  as  appropriate  for  each 
sampling  and  analytical  task: 

•  Sampling  Quality  Control 

Equipment  blank  analyses 
~  Trip  blank  analyses 

Ambient  blank  analyses 
—  Field  duplicate  sample  analyses 

•  Analytical  Quality  Control 

—  Laboratory  duplicate  analyses 

Matrix  spike  analyses 

-  Reagent  blank  analyses 
Matrix  spike  duplicate  analyses 

~  Laboratory  Control  sample  analyses 

-  Surrogate  spike  analyses 

These  data  will  be  reported  in  tables  by  method  and  matrix,  as  described  in  Section  9.0. 

Tables  summarizing  all  QC  data  for  the  task  will  be  prepared.  The  range  of 
the  results  for  each  type  of  data  (blanks,  spikes),  the  total  number  of  samples,  and  number  of 
acceptable  results  will  be  indicated. 
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16.0  SITE  MANAGEMENT 

This  section  briefly  discusses  the  general  aspects  of  Site  Management. 

16.1  Base  Point  of  Contact  (BFOC) 

SM  -  ALC/EMR,  QA  Officer 
BuUding  250  HH 
McClellan  AFB,  CA  9S6S2-S990 
(916)  643-1250 

The  Quality  Assurance  (QA)  Officer  will  observe  field  activities  to  ensure 
tasks  are  conducted  according  to  Project  Wo/k  Hans  and  Quality  Assurance  Project  Plan 
(QAPP). 

16.2  Coordination  of  Field  Activities 

7iad  tasks  such  as  the  implementation  of  a  remedial  investigation  will  require 
the  oi^anizatic'  scheduling  and  other  field  logistics  for  contractor  personnel  and  their  sub¬ 
contractors.  An  experienced  contractor  geologist  or  engineer  will  provide  program  logistics 
and  communication  between  the  Air  Force,  die  field  teams,  subcontractors,  county  inspection 
personnel,  and  contractor  task  management  regarding  the  routine,  daily  activities.  The  field 
coo'  :>inator  will  be  equipped  with  a  telephone  paging  device  which  will  improve  field  com¬ 
munications,  and  field  activities  will  be  conducted  from  an  office  located  in  the  contractors’ 
lot  at  McClellan  Air  Force  Base  (AFB). 

16.3  Location  of  Field  Office  Facilities 

Each  contractor  will  direct  field  operations  from  an  office  located  at  the 
contractor’s  lot  at  McClellan  AFB.  These  facilities  will  provide  contractor  and  subcontractor 
personnel  with  office  space  and  telephone  access. 

16.4  Site  and  Equipment  Security 

Certain  field  activities  will  require  the  use  of  a  drilling  or  similar  subcontrac¬ 
tor.  The  subcontractor  will  erect  a  temporary  chain  link  fence  in  the  vicinity  of  the  contrac- 
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tor’s  lot  in  which  to  store  equipment  and  supplies.  When  activities  require  equipment  to  be 
left  overnight  at  a  site  on  base,  all  equipment  and  vehicles  will  be  secured  to  prevmt  any 
unauthorized  removal.  In  the  event  that  equipment  is  required  to  be  left  overnight  at  a  site 
off  base,  the  subcontractor  will  be  responsible  for  providing  security. 

16.5  Sources  of  Potable  Water 

There  are  two  sources  of  base-supplied  potable  water  in  the  vicinity  of  the 
contractor’s  lot  located  west  of  Building  68S.  There  is  a  spigot  and  an  overhead  tank  filling 
discharge  line  located  within  a  few  hundred  feet  west  of  Building  685. 

16.6  Location  of  Decontamination  Area 

Decontamination  of  field  equipment  will  occur  at  a  designated  area. 
Groundwater  sampling  equipment  will  be  decontaminated  at  the  Groundwater  Treatment 
Plant  (GWTP).  Equipment  used  for  other  field  activities  (i.e.,  drilling,  soil  sampling)  will 
be  decontaminated  at  a  designated  area  near  the  contractor’s  staging  area. 

16.7  Site  Access 

Sites  requiring  access  permission  will  occur  both  on  and  off  base.  Access  for 
sites  on  base  will  be  coordinated  through  McClellan  AFB  Environmental  Mi^nagement  (EM) 
as  per  Air  Force  policy.  This  includes  obtaining  digging  permits,  and  coordination  with 
facilities  and  units  where  site  activities  will  take  place.  Off-base  site  access  and  acquisition 
of  required  property  easements  will  be  conducted  by  the  U.S.  Army  Corp  of  Engineers  in 
coordination  with  the  Air  Force.  The  contractor  will  assist  these  organizations  whenever 
possible  and  will  obtain  the  Sacramento  County  Health  Department  application  and  water 
well  permits. 

16.8  Cuttings  and  Groundwater  Disposal 

Soil  cuttings  produced  during  drilling  operations  or  other  field  activities  will  be 
screened  for  the  presence  of  volatile  organic  compounds  (VCX^s)  and  stored  in  designated 
waste  bins  or  drums  on  base,  as  described  in  Section  5.2.  These  materials  will  be  disposed 
according  to  the  protocol  prescribed  in  the  following  document  (Figure  16-1)  or  as  directed 
under  the  McClellan  AFB  Soils  and  Debris  Manaaement  Plan  (Radian,  1991). 
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dabrla  will  ba  atoppad  by  the  aantriaa  prior  td  laaving  tha 
gata. 

b.  Tha  aonteioa  will  ehaek  to  aaa  if  tha  vahiela  opacatoc 
baa  a  eooplatad  Aafaaa  Material  Tranaportatioa  Pacoit  (Attach- 
nant  1)  or  a  copy  of  a  Unifora  Marardeoa  Naata  Manifedt 
(Attacbnent  2)  • 

c.  Tha  aantry  will  notw  tha  data  and  tiaa  tha  vahiela 
loavea  tha  baae  and  r«tttrn  the  eoaplatad  Refuae  Hatarial  Tr«r.a- 
porcation  Perait  to  £K.  eepica  of  tha  unifero  hatardoaa  waste 
aanifest  do  not  naad  to  ba  ratornad  to  EH. 

2.  Vahiclas  not  having  tha  abova  doeiwantation  e.tnnot  lolva 
tha  basa  and  mast  ba  sent  back  to  tha  job  sita  antil  proper 
approval  is  obtained. 

im  these  procadaros  do  not  apply  to  rootine  garbage/ rafusa 
U.S.  Eagle  trocks  that  aervica  the  base. 

4.  uuestiens  or  eemnents  regarding  thasa  raqaireoants  nay  ba 
diraetao  te  Mr  Gary  Barton,  £KC,  3-Lk50. 


J.  TH0KA5  LAWELL,  Col,  USAE 
Oiraccer, . Enviicnaeotal  Kgat 


2  Aceh 

1.  t<aiaaa  Material 
7fan.iportaticn  Rwrnit 
1.  C.'iifcra  liatariious 
M«*tt  K«niCast 


Figure  16-1.  Protocol  for  Removal  of  Material 
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Groundwater  collected  during  drilling  or  sampling  operations  will  be  trans¬ 
ported  to  the  McQellan  AFB  Groundwater  Treatment  Plant  for  disposal  according  to  base 
protocol. 

16.9  Site  Health  and  Safety 

A  dialled  discussion  of  site  and  project  health  and  safety  is  presented  in  the 
contractor’s  Remedial  Investigation/Feasibility  Study  (RI/FS)  Health  and  Safety  Plan. 
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STAXDAM)  omATXMO  mOCIDOIIM 
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TIm  O«t«zmiiiatloit  of  voiotllo  Bolegonotod  and  AroMtie 

Organic  Coapounda 
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6aa  Chromatography 


Applicable  to  O.S.  IVA  Mathodat 
•010  and  *020 
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ayatana/net ar I ttar/oep/armebilo . SOlO . 
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Profoeo 


MIT  raeifie  Xne. 

Standard  Oparatiag  Frocaduraa  Mot 


Tho  Ootamiaatioa  of  Volatilo  lalogoaatod  and  Ironatio 

Organic  fVinpoiinda 

-  by  - 

Oaa  Chronatography 


Thic  Standard  Oparatiag  rroeaduro  eoaaiata  of  eopioo  of  tho  eitod  roforoneo 
■othodo,  togothor  with  opoeifle  proeoduroa  which  aro  oaigao  to  tho  MR 
Pacific,  Xnc.  regional  laberatorioc.  This  SOP  is  net  conploto  withont  tho 
attached  roforoneo  nothodo  tthieh  aro  prooontad  in  tho  following  appondieoot 

Appendix  At 


This  eepyrightod  So  want  coot  nine  proprietary  iaforaatien  and  nay  n^  bo 
roprodttcod  ij  any  ooaoo  tdiatceovor  without  written  pomieoion  fron  MR 
Pacific,  Xne.  Ploaoo  rotnen  to  MR  PaoiSio,  Ino.,  Hogional  Qnality  Aooictaneo 
Manager,  whon  yon  hovo  oonplotod  yonr  roviow  of  tho  natorialo  eontaiaod 
horoia. 


Tho  nontion  of  trade  nanoo  or  products  does  net  oonatitnto  onderoanant  by 
Motional  Inwirennantal  Tooting,  Ina. 


oapyright  Iffl  n?  Paoifio,  Xne 
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1«0  Seoo«  and  Application 

I 

This  SOV  is  sppliesbls  to  ths  sitslysis  of  groundwstsr,  li^iids*  sad!  solids  by 
tJSiFA  sMthods  tOlO-M/toao-M  which  sksy  eoatsia  wolstilo  hslogoastod  sad 
scoastie  orgsaie  ees^ouads.  Tho  group  of  saslytss  roportsd  is  listed  ia 
Tablo  1  sloag  with  tho  roforoaeo  asthod  sad  rsquirod  dotoetor  for  sseh 
snslyta. 

Boesuss  eortsia  aedifiestions  to  tho  USBFX  aothods  tOlO  sad  8020  hswo  booa 
osdo,  tho  aothods  doseribod  horoia  sro  roforrod  to  so  8010-M  sad  8020>M. 

Thoso  aedifiestieao  do  aot  dotrset  froa  tho  offoetiwoaoss,  or  tho  proeisioa 
sad  seeursey  of  tho  origiasl  aothods.  Tho  spoeifies  of  thoso  ehsagos  hsro 
booa  idoatifiod  ia  tho  sppropristo  soetioas  of  this  SOF. 

Tho  sad  8000  sorioo  aothods  sro  iatoadod  for  uso  ia  tho  saslysis  of  substsaeos 
to  dotoraiao  cooplisaeo  with  tho  OSIFX  XCXA  sad  Ststo  of  Csliforais  LOFT 
proeoduros  sad  rogulstieas. 

Tho  fOl-M  sad  602'-K  aothods  sro  iatoadod  for  tho  saslysis  of  wsstowstor 
disehsrgo  sss^los  sad  ethor  Tsrious  setiritios  rolstod  to  tho  Closa  Wstor  Act 
or  NFOIS  progrsa. 

2.0  Suiiwsrv  of  Kothod 

Soil,  solid  sad  liquid  wssto  ssaplos,  aothsaolie  oxtrsets  sad  greuadwstar 
ssaplos  (8010-N/8020*>N,S030)  sro  subjoetod  to  s  purgo  sad  trap  preeooo.  This 
preeoss  offieioatly  trsasfors  tho  relstilo  saslytos  to  s  gss  ehroastogrsph  for 
saslysis.  The  gss  ehroastogrsph  is  tooporstuaro  progrsaaod  to  sopsrsto  tho 
volstilo  saslytos  sad  is  oquippod  with  s  HMD  sad  FXO  ia  sorioo  to  sehioro 
dotoetioa.  Fesitiro  cosyouad  XO  is  ostsblishod  through  socead  eoluaa 
eoafirostioa. 

2.1  Fsaplo  Frosorrstioa  sad  hsadliao 

2.1.1  Two  40  al  glass  scrow  cap  VOX  risls  with  toflea-fseod  silieoao  soptoa 
sro  roeoaaoadod  for  all  typos  of  sasvlos  (aiaiaua  Toluao  is  25  al). 

2.1.2  Xll  ssi^los  aust  bo  ieod  or  rofri,gorstod  (4  dog  C)  froa  tiao  of 

eolloetioa  uatil  saslyoio.  Xiiqoid  ssaplos  roquiro  pB  adjustasnt  with  BCl 

(pB<  2)  sad  ehloriao  oliaiastioo  (if  prosoat)  with  oodiua  thieoulfsto  (10 
ag/40  al  par  5  ppa  ehloriao).  soil  ssaplos  roquiro  ainiaua  sir  spseo 
coatsinaont. 


2.1.3  Xll  saaplofl  asst  bo  saslysod  withia  14  days  of  eolloetioa. 


3.0 


xs  s  rulo#  all  resgeats#  puro  gtsadsed  astorisls,  oolntieas  sad  ssaplos  should 
bo  trostod  as  s  potoatisl  hoslth  hsssrd.  Mstorial  fsfoty  Oats  Shoots  (USDS) 
oa  oseh  kaowa  astarisl  ia  tha  laboratory  oust  ho  road  sad  uadorstnod  prior  to 
hsadliag.  X  MlOdS/MUh  ^preood  toaie  gss  rospirstor  sad  glovos  should  bo 
worn  whoa  hsadliag  high  ooaeoatrstioos  of  esrboa  totrsehlorido»  ehlorofora, 
l*4-diehloroboasoao  sad  wiayl-ehlorida. 

Iseh  saslyst  should  bo  smom  of  othors  worhlag  aosrby 
proestttioao  for  thair  ssfoty  as  wall. 


f 
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TXBLB  1 

Parameter 

BPA  Xeferenee 

Oeteeter 

8td.  Nix 

ZCV 

Benaeno 

B020 

PZO 

8 

Y 

BreoediehleroiDethano 

8010 

HBCD 

8 

Y 

Brooeform 

8010 

HBCD 

8 

Y 

Bromemethane 

BOlO 

HBCO 

C 

Y 

Carbon  Totraehlerlda 

BOlO 

HBCD 

K 

Y 

Chlorebonaono 

8010,8020 

HBCD/PZD 

A 

Y 

Chlereothaae 

8010 

HBCD 

C 

Y 

2-ChXoreothylTiayl  ether 

8010 

HBCD 

A 

N 

Chlerefena 

8010 

HBCD 

A 

Y 

ChloreeMthane 

8010 

HBCD 

C 

Y 

0 ibroaoehloromet hane 

8010 

HBCD 

A 

Y 

1 , 2-Diehlerobensene 

8010,8020 

HBCD/PZD 

0 

Y 

1 , 3-Oiehlerebensene 

8010,8020 

HBCD/PZD 

D 

Y 

1, 4-Oiehlorobensane 

8010,8020 

HBCD/PZD 

0 

Y 

1, 1-Oiehloroethaae 

8010 

HBCD 

A 

Y 

1, 2-Oiehloroethaae 

8010 

HBCD 

8 

Y 

1 , l-Oiehleroethene 

8010 

HBCD 

A 

Y 

traas-l , 2-Oiehloroethene 

8010 

HBCD 

8 

Y 

1 , 2-Oiehloropropane 

8010 

HBCD 

A 

Y 

eia-1, 3-Oiehleroprepefia 

8010 

HBCD 

8* 

Y 

trane>l , 3-Olehleropropane 

8010 

HBCD 

8* 

Y 

Bthyibensene 

8020 

PZD 

8 

Y 

Methylene  Chloride 

8010 

HBCD 

A 

Y 

1 , 1 , 2  >  2-Tetraehloroethaae 

8010 

HBCD 

8 

Y 

Tetraehleroethene 

8010 

HBCD 

A 

Y 

Toluene 

8020 

PZD 

8 

Y 

1 , 1 > l-Triehloroethane 

8010 

HBCD 

8 

Y 

1 , 1 r2-Triehleroethane 

8010 

HBCD 

A 

Y 

Trichloreethene 

8010 

HBCD 

A 

Y 

Triehlerofluorooethaae 

8010 

HBCD 

A 

Y 

Vinyl  Chloride 

8010 

HBCD 

C 

Y 

Xylenes 

8020 

PZO 

D 

M 

PZO  -  fhetelooiMtloa  Ootoetor 

HICD  •  loll  lloetroeondttctiTltT  Ootoetor 


Stondord  oisoot 
Xa  Purgooblo  h 
Ba  Pttxgooblo  ■ 
Ca  Purgooblo  C 
Oa  cuatoM  Prop 


Sopoleo  cot#  4-MS1JI  200  ug/ol 
topoleo  eat#  4>MS4ai  200  ug/al 
Si^leo  eat#  4>tfS3N  200  vg/ol 
Oi^loo  eat#  200  ««/al 


•  Mixed  eio  and  traos  iaoMre.  Porportieoa  stated  eo  data  olwot. 


ZCV 

Ya  Yes  ,  Na  no. 


4.0 
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4.1  Apporatua,  aatorlala,  and  roagoata  aro  doaeribod  in  tho  roforoaea 
■atboda  eitod.  ■owoiror,  eeaibialag  of  tho  nothoda,  M1/C02  or 
8010/0020,  roguiroa  tho  uao  of  eortaia  roagonta  and  ■atoriala  which 
■oot  tho  ecitoria  of  each  oothod.  Thoao  and  othor  additioaa  aro  aa 
followot 

4.1.1  Trap  •  2S  on  Z  O.IOS  ea  XO  otaialoaa  atool  eentaiaiag  1/3 

2 , O-diphonylono  oxido  polyaor  (Tonax),  1/3  alliea  gol,  and  1/3  coconut 
charcoal. 

4.1.2  Coluan  1  •  2  Z  2  aa  ID  atainloaa  ataol  or  glaaa  packad  with  1% 

SF*1000  on  Carbopack  ■  (80/80  aooh)  or  oguiwalont. 

4.1.3  Coluaa  2  -  7Sa  Z  0.S3  aa  XD,  3  ua  fila  thickaaaa  DI-824  aagabero 
coluaa. 

4.1.4  Coluan  3  •  80  a  Z  0.7S  aa  XD,  l.S  ua  fila  thickaaaa  Voeol  wida 
boro  capillary  or  aquiralant. 

4. 1.5  Ootactor  Couplar  -  1/18  in.  ataialaaa  ataal  tubing,  or  0.S3  aa 

XD  inart  fuaad  oilica  tubing  at  a  aintaua  laagth  ao  aa  to  join  tho  two 
datactora  (HICD  and  FXO)  togathar.  Maadad  only  if  datactora  haVa  not 
baaa  joined  by  tha  aanufacturar. 

4.1.8  Kothyl  Alcohol  •  furga  and  Trap  grado  (Burdick  8  Jackaoa)  or 
aqpaiwalant. 

4.1.7  Saaqplo  Furgar  (wator)  •  2S  al  frittad  apargo  glaaowaro. 

4.1.4  Sa^la  Furgar  (oolida)  -  25  al  naodlo  apargo  glaaowaro  with  1/2 
in.  or  3/4  in.  aeuth  for  aaay  loading  of  aoil/solid  oaaploa 
(8010/8020  low  lOTOl  aothod). 

4.1.9  Extraction  Voaaol  (oolida)  •  18  os.  wida  aouth  glass  jar 
aquippod  with  a  toflon  faeod  oerow  cap.  Oaod  for  aothanolie 
axtractiono  of  ooil/oolid  oaaploa  (8010/8020  hi^  lowol  aothod). 

4.1.10  oaooa  -  ■oliua,  ultra  high  purity  99.999%.  Bydrogon,  ultra 
high  purity  99.999%. 

4.1.11  Oas  Furifioro  -  oaygon,  wator,  and  organic  raaowtng  gas  filters. 

4.1.12  oao  Fartioulato  Filtaro  -  If  ua  or  loos  frittad  filtaro. 

Flaood  la-llaa  aftar  gas  parifiar  ta  roaooa  partioalataa  whi^  aay 
daaaga  iastruaoat  parto  and/or  lapodo  iastraaaat  porferaaneo. 


S.O  Inf  rfT«nc«« 
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5.1  Waatawatart 

Rafar  f  Kathod  601,  aactioa  3,  paga  2,  and  HatlMd  602, 
aaetion  3,  paga  2. 

5.2  Croundwatar,  Soil,  Solid  and  Liquid  Waaf  i 

Rafar  to  SW-846,  Third  Idltion,  Hatho^  $030,  Saetlen  3,  paga  2^ 


6.0  Procadura 

6.1  InatruBwnt  Of  ration 

6.1.1  Daily  Start«ua  Procadura  (Chack  liatlt 


6. 1.1.1  Hall  f laetroconduct iy itv  Oafefrt 


-  Pewar  switch  on 
>  Call  switch  on 

-  Raactor  gas  (hydrogen)  on  (100  al/ain) 

-  Solf  nt  pu^  switch  on 
Solyant  flow  oat  at  O.OS  sd/aia. 


Raactor  haatar  switch  on 
Raactor  taaparatura  sat  at  tSO  dag 
llactroaatar  sat  at  range  *■”. 

Vent  tiaa  ft  at  0.7$  ain. 


F 


Solvent  flow  in  tf  return  line  and  an  orange  glow  in  the  factor  tower  should 
f  yisibla. 


6. 1.1. 2  Photoionixation  Detector » 


-  Power  switch  on 

-  A^lifiar  switch  on 

-  Laav  switch  on 

>  Tosv.  reading  about  220  dag  C 

-  llactroaatar  savt  at  atf  2 

Tf  blf  glow  of  tf  OF  laap  should  f  yisibla  at  tf  rear  of  tf  laap 
housing. 

6. 1.1. 3  Furoa  and  Traai 

-  Fowar  awlteh  oa 

•  valsa  and  doaoeb  line  taap.  sat  at  1(X>  dag  c 

•  Trap  ”pttrga  roady*  taap.  aat  at  30  dag  c 

-  Tr^  daaof  taap.  sat  at  100  dag  C 

•  Trap  baka*^t  taap.  sat  at  22$  dag  C 

-  Purge  tiaa  oat  at  11  ain. 

-  Oaaorb  tiaa  aat  at  4  ala. 


laha-out  tiaa  aat  at  f  at  laaat  0 

Furga  flow  oat  at  40  al/ain. 


6. 1.1.4  Omb  Chro— tooraphi 
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COlUOM  1  t 
racking  t 
carriar  Oaa  t 
now  Rata  t 
Znjaetoc  Taagt 
Oat actor  laaa  Taavt 
Taop.  rcograat 


2  o  X  2  ao  ZO,  ailatad  glaaa  or  f.S. 

1%  sr-1000  on  Carbepack  B  (fO/BO  aaah) 
HOliua  (ORT) 

40.0  ol/nia. 

200  dag  C 
2S0  dag  C 

Bold  3  aia.  at  4S  dag  C,  raap  B  dag  C/ain 
to  220  dag  C,  hold  13  aia. 


Coluan  2  t 
racking  t 
Carriar  Oaa  t 
riow  Rat*  t 
Zajoctor  Taivt 
Datactor  Baaa  Taagt 
To^.  rrograat 


7Sa  X  O.saan,  3.0  ua  fila 

OB-424 

Baliua  (ORr) 

B  al/aia. 

180  dag  C 
230  dag  C 

Bold  7  aia.  at  33  dog  C*  raap  3  dag  C/aia 
to  70  dag  C,  raap  12  dag  C/aia  to  110  dog  C* 
hold  2  aia,  raap  10  dagC/ain  to  140  dag  c, 
hold  4  aia. 


Coluan  3  t 

Carriar  oaa  > 
riow  Rata  t 
Zajactor  Tampt 

Oat  actor  Baaa 

Tmp,  rrograat 

Maka-up  Oaa  t 


40  N  Z  0.73  aa  ZO,  1.3  ua  fila,  roooc. 
boroailicat*  glaaa  coluaa  (Bupalco) 

Baliua  (ORT) 

10  al/aia. 

190  dag  C 
230  dag  C 

Hold  4  aia.  at  33  dag  C,  ra^  4  dag  C/aia 
to  190  dag  C,  hold  9  aia. 

Baliua  (CRT)  •  20  al/aia. 


4.1.2  Shut-Down  rrocadurai 

1.  cool  down  aach  iaatruaaat  to  rooa  taaparatur* 

2.  Turn  off  gaaaa 

3.  Turn  off  power  aw 


ritchao 


DOCTi—nt  WmtTt  atML^W%A€-yoL 
Mrlaloa  Nuabart  1 
Xarlaioa  Oatat  7-lS-fl 
Paga  9  of  31 


6.2  Inatruaant  Calibration  Proeadura 

6.2.1  ixtarnal  Standard  calibrationt 

Analysa  tha  eallbratien  writing  atandarda  at  aaeh  of  tha  fiva  larala  daaeribad 
in  Saction  6. 3. 3.1  of  thia  SOP.  At  aaeh  laval  and  for  aaeh  paraaMtar, 
caleulata  tha  raaponaa  factor, 

RP  >  Aa/Ma 

wharo, 

Aa  ■  Araa  or  haight  eounta  of  tha  paraaatar  atd. 

Ma  a  Maaa  of  tha  paraaatar  atd.  purgad  (ng) 

Por  aaeh  paraaatar  of  tha  fiva  point  ealibration,  caleulata  tha  followings 

1.  Awaraga  HP  (raaponaa  factor) 

2.  Standard  deviation  (SO)  of  tha  RP 

3.  Ralativa  standard  deviation  (RSS)  of  tha  avaraga  RP 

4.  Avaraga  ratantion  tiaa 

5.  so  of  tha  avaraga  ratantion  tiaa 

6.  RSO  of  tha  avaraga  ratantion  tiaa 

6.2.2  Intarnal  Standard  Calibrations 

Follow  tha  proeadura  abova  (Section  6*2.1)  aaeapt  ealeulata  tha  raaponaa 
factor  aa  follows s 

RP  •  (Aa)(Mis)/(Ais)()Cs) 

whara. 

As  •  Araa  or  haight  counts  of  tha  paraaatar  atd. 

Ms  ■  Mass  of  tha  paraaatar  atd.  purgad  (ng) 

Ais  •  Araa  or  haight  eounta  (saaa  as  As)  of  tha  internal 
atd. 

Mis  ■  Naas  of  tha  intarnal  atd.  purgad  (ng) 


6.3  Praparation  and  Sourcaa  of  standards  Solutions i 
6.3.1  Stoclt  Standard  Solsitiooas 

Stock  standard  aelutioos  auat  ba  loggad  into  tha  atandarda  leg  book  upon 
raeaipt.  Aaaiga  tha  standard  tha  asst  Working  Rafaranea  maWsar  Mil###  froa  tha 
standard  leg  book  and  eeaplata  tha  log  book  entry  with  tha  following 
infematient 


'  Supplier  naao 

-  tat  Pwabar 

-  lapiration  Data 

-  List  of  eoapounda  with  eeneantrationa. 

-  Data  laeaJ.fad 
•  your  Initials 


Store  standards  in  fraasar  at  >10  to  *20  dag  e  separata  froa  aaaplae 


6.3. 1.1  Sourc«  of  Calibration  Standardat 
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Sup«leo  stock  standard  solutions  "Purgoablo  A*, "Purgoabla  •*,  "Purgoabls  C*, 
and  a  eustoa  stock  standard  solution  containing  all  throe  dichlorobonsono 
ioeoMsrs  and  all  throo  sylono  isoosrs,  together  contain  all  the  analytes  of 
introst  at  200  ug/el  each. 


6. 3. 1.2  Source  of  Initial  Calibration  Verification  Standardi 

A  stock  standard  solution  available  froe  Oltra  scientific  (purge  sUji-100)  is 
used  to  prepare  the  second  source  standard  for  initial  calibration 
verification.  The  concentration  of  analytes  present  is  20  ug/el. 

6. 3. 1.3  Source  of  Surrogate  Spike  Solution! 

Supeleo's  601/8010  internal  standard  stock  solution  containing 
broeochloroeethane,  2'-broeo-l‘-chloropropane  and  l«4-dichlorebtttane  at  20,000 
ug/al  each  is  used  to  prepare  the  8010  eurrogate  spike  nijcture.  Oltra 
scientific's  fluorobensene  stock  solution  at  2,000  ug/el  is  used  to  prepare  the 
8020  surrogate  spike  solution. 

6.3.2  Preparation  of  Working  Standard  Solutions  i 

The  concentrations  of  these  aqueous  standards  are  in  the  low  ppb  range 
(ng/el).  They  are  prepared  in  a  S  el  glass  gas-tight  syringes,  equipped  with  a 
teflon  syringe  valve,  free  the  S-IQ  ppe  concentrates.  Aqueous  standards  and 
saeples  are  unstable  and  fragile.  Therefore  preparation  and  handling  should 
be  done  only  at  the  tiee  of  analysis.  Avoid  shaking,  heat,  or  any  action 
creating  bubbles. 

Stock  standard  solutions  are  coebined  and  diluted  in  a  10.0  el  class  A 
velueetric  flask  as  fellows t 

Working  Standard  solutions  eust  bo  logged  into  the  standards  leg  book  upon 
preparation.  Assign  the  standard  the  next  Working  Standard  nueber  WS###  free 
the  standard  leg  book  and  ccepleto  the  leg  book  entry  with  the  following 
infeceatieni 


-  Standard  Prep  (Calibration,  Surregato,  etc.) 

-  Standards  Working  SaferMco  nueber  (WR###) 

-  List  of  eoepeundo  with  eeneentratieno. 

-  Standard  preparations 

Znitial  volusw  of  WM##  standard  used 
Piaial  Woluee  of  proparod  standard 
•eivoet  need  for  dilution 
Piaial  coaeoatratiea  of  ccapeuads. 

-  Date  of  preparation 

-  your  Initials 


Store  standards  in  froesor  at  -10  to  -20  dog  C  separate  free  saaples.  All  of 
the  li^id  stock  staadarda  and  subsequMt  aothaaolie  dilutioaa  eust  be 
replaced  after  6  aoaths,  or  earlier  if  daily  check  ataadard  eenparisoa 
indicates  a  preblan. 
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TAILB  3 

The  Sppe  Std. 

The  lOppe  std 

Aliquot  of 

Analyte  cone. 

analyte  cone. 

calib  std.  Mia 

in  S  el  water 

in  S  el  water 

(ul) 

(ppb#ag/al) 

(ppb#ag/el) 

2.0 

2.0 

4.0 

S.O 

S.O 

10.0 

a.o 

a.o 

la.o 

20.0 

20.0 

40.0 

30.0 

30.0 

40.0 

6. 3. 3. 2  Initial  Calibration  vorifteotlon  norklno  Itondordi 

1.  rill  tho  ayringo,  valTO  eloaod*  with  organic  froo  roagont  wator. 

2.  Xnoort  tho  plttngor  ao  ao  not  to  eroato  any  bahhlaa. 

3.  Opon  tho  ralwo  and  ceavrooa  tho  ploagor  to  tho  S  nl  nark 
(S  nl  ayringo). 

4.  Point  tho  ayringo  tip  up  and  pall  back  plangor  slightly. 

5.  Through  tho  tip#  add  S.O  al  of  Initial  Calibration  Vorifieatien 
standard  concent rate. 

4.  Through  tho  tip#  add  S.O  ul  of  tho  surrogate  spiking  concentrate. 
7.  Close  tho  valTO#  and  nix  gently  by  inworting  tho  syringe 

sotoral  tiaos. 

a.  Introduce  the  syringe  contents  into  tho  purge  and  trap  sparger# 
and  begin  tho  analysis. 


TABU  4 

Aliquot  of 
20  ppBi  XCV 
working  Std. 

(ul) 


Analyte  cone, 
in  S  el  water 
(ppb#ng/el) 


«.3.a.3 


at Ion  of  Daily  Working  Standardt 
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Uaod  to  chock  tho  inotroaont  cnlibrntlon  on  onch  working  dny  ns  doocribod  in 
■net ion  13.0  of  thio  MP. 

1.  Pill  tho  cycingo,  volvo  cloood,  with  organic  froo  coagont  wator. 

2.  Znaort  tho  plungor  ao  aa  not  to  croato  any  bubbloa. 

3.  Opon  tho  valvo  and  cooproaa  tho  plungor  to  tho  S  al  oark 
(S  nl  ayringo). 

4.  Point  tho  ayringo  tip  up  and  pull  back  plungor  alightly. 

5.  Through  tho  tip#  add  20.0  ul  veluoo  of  calibration 
atandard  concontrata. 

4.  Through  tho  tip#  add  S.O  ul  of  tho  aurrogato  atandard  apiking 
concontrata. 

7.  Cloao  tho  walwo#  and  nia  gontly  by  inworting  tho  ayringo 

aowaral  tlooa. 

8.  Zntroduco  tho  ayringo  contonta  into  tho  purgo  and  trap  apargor# 
and  bogin  tho  analyaia. 


} 


TABLE  S 


Aliquot  of 
calib  ltd 
Mia 

(«1) 


Std  oia  A#  I#  D 
Analyto  cone, 
in  S  ol  wator 
(ppb#a9/*l) 


Std  oia  C 
Analyto  cone, 
in  S  ol  wator 
(ppb#ag/ol) 


20.0 


20.0  ng/ol 


40.0  ng/ol 


6.4  Matria  Spikoi 

Uaod  to  noaauro  tho  prociaion  and  accuracy  of  aaaplo  analyaia  aa  doacribod  in 
aoction  17.0  of  thia  SOP.  Tho  aaaplo  apiko  concontration  lovol  ia  dotarainod 
aa  fellowat 


1.  Roar  tho  aaao  lorol  aa  that  of  tho  analyto  found  in  tho  aaaplo.  Or# 

2.  At  a  lOTol  ia  tbo  aid^raago  of  tho  calibration  eurwo.  Or# 

3.  At  tho  Maaiaua  Oontaaiaaat  Ziovol  (NCL)  of  tho  analyto. 


6.4.1  Aquooua  faaplo  tpikoat 

Proparo  by  following  otopo  1  through  •  abowo  (aoction  6. 3. 3.1)  oacopt 
aubatitutiag  tbo  aquaona  aaaplo  for  tho  organic  froo  wator  ia  atop  1. 

6.4.2  Solid  800010  iDlkoa  flow  lOTOlU 

Aftor  aa^lo  iatrodnotioa  to  tho  apargor#  follow  atopo  1  throng  8  abowo 
(aoction  6. 3. 3.1).  Mo  onbotitutiono. 


6.4.3  solid  Saaolo  BgiBmm  thioh  locolu 

Pollowiag  tho  addition  of  tho  aothaaol  to  tbo  oatraetion  coaool#  add  tho 
appropriato  aoluao  of  oithor  a  stock  atandard  solution  or  aaeondary  dilution 
standard  solution  of  a  paraaator  aot  (duplicato  aatria  apiko)  or  surrogate  aot 
(aurrogato  aaaplo  apiko). 


AO  V  A  f  C  P  » too  to  «A 
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4.S  Samola  Fraparatlon  Tachnlquaa 

4.S.1  Oroundwatar,  Soil,  Solid  and  Liquid  Waatai 

Soil  Props 

•a  RoaMvo  aas^la  froai  rofrigoratioa  iaBodiatoly  prior  to  ouboaapliap  for 
aitalyaia. 

Raaooo  tlM  protoetioo  cap  tram  thm  aoil  aaoplo  eoataiaor. 

Paawoo  tho  firat  throo  quartora  to  ono  iaeh  at  thm  aaoplo  and 
discard. 

With  a  narrow  apatula  eolloet  and  inaort  a  roproaoatatioo  ono  gran 
portion  at  thm  aaoplo  to  a  pro-tarod  pitrgo  tsabo. 

Raeord  tho  actual  woight  of  oa^lo  to  0.01  graoo. 

Add  two  ala  of  organic  froo  wator. 

Quickly  cap  purgo  tuba. 

Ooo  oortaxar  to  auopand  tho  aaoplo  in  aolution  (II  aaconda) . 

Connoct  purgo  tubo  to  purgo  I  trap  throo  way  aalao  aaoaobly. 

Pill  S  ol  glaao  gaa  tight  ayringo  with  3  ola  of  organic  froo  roagont 
water. 

Through  tho  tip,  add  10.0  ul  of  aurrogata  otandard  spiking  aolution. 
It  analyaia  ia  Hatrix  Spiko  or  Matrix  tpiko  Duplieata  inject  into 
syringe  10  ul  of  standard  apiklng  aolution. 

Quickly  connoct  tho  ayringo  to  the  Lur^IiOck  hub  on  tho  throo 
way  aalao. 

Sot  tho  ayringo  aalao  to  rocoiao  tho  coatanta  of  tho  ayringo. 

Inject  ayringo  coatanta  into  tho  purgo  tubo. 

Sot  ayringo  aalao  to  purgo  cycle  peoitien. 

Oisconnact  syringe  free  aalao  aaaaohly. 

Bogin  Purge. 

Rinao  syringe  throo  tinoo  with  organic  froo  wator  by  drawing  up  to 
full  capacity  throo  tinoo  and  axpolling  to  waste. 

Oiscoiuioct  ayringo  plunger  frea  housing. 


9und  Water  Props 


-c 


-d. 


-f 


-h 


-i 


-j 


Pill  tho  ayringo,  aalao  cloaod,  with  erganie  froo  raagant  wator. 

Xnaort  tha  plungar  so  aa  net  to  croato  any  bubbloa. 

Open  tho  aalao  and  coaprooo  tho  pluagor  to  tho  i  ol  oark  (I  ol 
ayringo). 

Point  tho  ayringo  tip  up  and  poll  baek  plungar  slightly. 

Also  through  tha  tip,  add  10.0  ul  of  tho  aurrogato  standard  spiking 
cosMontrato. 

It  aaopling  is  a  Matrix  Bpiho  or  Motrin  ^ifeo  Oaplieato  add  through 
tha  tip,  add  tho  10  ul  calibration  standard  eooaantrato. 

Cleao  tho  aalao,  and  nix  gently  by  inaorting  tbo  ayringo  aoaoral  tinos. 
Xntroduco  tho  ayringo  coatanta  into  tho  purgo  and  trap  apargor,  and 
bogin  tho  analysis. 

Rinao  ayringo  throo  tioao  with  organie  froo  siator  by  drawing  up  to 
full  eapaaity  throo  tinoa  and  onpolling  to  wtato. 

Diaconnoct  syrings  plungar  froo  housing. 
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Liquid  waatB  Frapt 

Placa  about  49  al  of  aathanol  into  a  short  aack  SO  ■!  glass  stepparad 
voluaatrie  flask.  Lat  sit  uastopparad  for  a  faw  aiautas  to  allow  wattad 
surfaeas  to  dry.  Haigh  tha  flask  to  tha  aaarast  0.1  ag.  Quickly  add  fiva 
or  aora  drops  of  tha  eea^ound  to  tha  flask  dirsetly  abova  tha  surfaea  of 
tha  aathanol,  avoiding  contact  with  tha  nack  wall,  kawaigh  iaaadiataly. 

kacord  waight  of  sasvla.  Iring  voluaatrie  flask  to  voluaa  with  aathanol. 

Mix  wall  and  parfora  additional  dilutiona  as  raquirad  to  prapara  a  10  ppa  by 
saapla  %faight  eoneantration.  Xnjact  10  ul  of  dilutad  saapla  to  S  als  organic 
froa  watar  and  analysa. 

6.4  Doeuaant at ion 


6.6.1  analysis  too  look 

kacord  in  tha  saapla  praparation  and  analysis  log  book  tha 
following  inforaationt 

-  Saapla  waight/volusM 

-  Mathanol  voluaa 

-  Surrogata/aatrix  spika  eo^ounds 

-  Surrogata/aatrix  spika  eoneaatratioas  |of  tha  eoneantrata) 

-  Surrogata/aatrix  spika  eoneantrata  voluaa 

-  Dilutions 

-  Obsarvations 

-  Data  of  axtraetion  and/or  analysis 

6.6.2  Xnstruaant  kun  too  lookt 

This  log  book  is  usad  to  raeord  avary  instruaant  run.  Por  aaeh  run,  tha 
following  information  is  antarada 

-  Data  -  Natbod  rafaranea 

-  Analyst  initials  -  Znstruawnt  and  datsetor  Z.D. 

-  Sasvla  or  standard  I.D.  -  Ceanonts 

Motat  Tha  analyat  signs  tha  log  book  only  aftar  tha  abova  eritaria 
(Saetion  13.1)  hava  baaa  mat.  And  thms,  bagins  tha  analyais  of  saaplas. 


6.6.3 


Standard  toai 


This  log  (ceaputar  fila)  is  usad  to  raeord  ovary  dally  standard,  for  aaeh 
paraaatar,  tha  fallowing  information  is  antaradt 


-  Data 

-  Coaeantratioa 

-  Daily  raopoaaa  factor 

-  Calibration  factor 


Calibration  data 
Fareant  davlation 


Orgaaia  atd.  log  book  raforaaea 


Tha  print-out  of  tha  daily  standard  is  filad  appropriataly  and  tha  coaputar 
fila  is  savad  oa  a  diskatta  to  ba  usad  latar  for  graphing  eoatxol  ekarts  (% 
daviatioa  va.  data).  Altamativaly,  tho  abova  informatioa  ean  ba  manually 
loggad  and  graphad. 
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•.C.4  corroctloo  let ion  Loo  leekt 

Thia  log  book  is  uaod  to  docuawnt  problaoa,  out*efoeoatrol  situatieoa*  or 
porfotaaaeo  eritoria  failuro. 

Soetloa  7.14  of  this  SOf  spoeifios  what  is  to  bo  roeordod  ia  tho  CerroetiTO 
Aetioa  koeord. 

4.7  Coooutatioaal  wstbod 

4.7.1  Irtoraal  Staadard  Tochaiouat 

Usiag  tho  aaalyto  ealibratiea  factor  (dotocoiaod  ia  Soetioa  12.1  of  this  SOP), 
ealeulato  tho  eoaeaatratioa  of  oaeh  paraastsr  fouad  ia  tho  saaplo  as  follows t 

6. 7. 1.1  Aquoaoa  Ssoolost 

eoaeaatratioa  (ppb,  ag/ol  or  ag/l)  ■  (hp) (OP) /(CP) (Vs) 
whoro, 

hp  a  hroa  or  hoight  eouats  of  tho  par soot or  fouad  ia  tho  saaqplo 
OP  a  Oiltttioa  factor  froo  aay  dilatioos  porforoad  oo  tho  saaplo 
CP  a  calibratioo  factor  of  tbo  par soot or  (1/ag) 
vs  a  voluao  of  saopla  purgod  (ol) 


4. 7. 1.2  woa-hSMOOoo  taoolosi 

A.  Oiroet  Purgo  (low  lovol  oothod) 

Cooeoatratioa  (ppb,  ag/g  or  sg/kg)  a  (Ap)/(Cr) (Vs) 

0.  Nothaaolie  Ixtraetioo  (high  lorol  oothod) 

Cooeoatratioa  (ppb,  ag/g  or  ag/kg  )  a  (hp)(DP}(Vo)/(CP)(Wo)(Va) 
Nboro, 

Ap  a  Aroa  or  hoight  covats  of  tho  poraootor  fooad  ia  tlM  saaplo 
CP  a  Calibratioo  factor  of  tho  parsootor  (1/ag) 

Wo  a  weight  of  tho  saaplo  (g) 

OP  a  Oilotioo  factor  of  aop  dilvticos  porforoad  oo  tho  oatraet 
VW  a  Wslswo  of  aothoaol  csod  to  oatraet  tho  saaplo  (al) 

Vh  a  wolcoo  of  aothoaol  aligsot  pergod  (ol) 

4.7.2  ?atfypf|  twohaiowot 

Osiag  tho  parsootor  ealibcatieo  factor  (dotocoiaad  ia  loctieo  12.2  of  this 
OOP)*  ealeulato  tho  eoooootratioo  of  each  parsootor  fooad  ia  tho  saaplo  as 
follewoi 
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6. 7. 2.1  Aauaaaa  Saaplaat 

coaeaatration  <ppb«  ng/al  or  tig/1)  •  (Ap)  (1^1)  (Or)/(Api)  (CT) (Va) 
Hhara. 

Apf  or  aad  va  ha^  tha  aaaa  dafialtieaa  aa  abova  in  aaetlen  15.1.1 
Mpi  •  Naaa  of  tha  iatamal  atd.  purgad  (ng) 

Api  ■  Araa  or  haight  eouata  of  tha  iatarnal  atd.  ia  tha  aaapla  run 
cr  ■  Calihratioa  factor  of  tha  paraaatar  (Intarnal  ataadard  aathod) 

5. 7. 2. 2  Won-Aquaoua  Saaplaai 

A.  Oiraet  Purga  (low  laral  aathod) 

Coneantratioa  (ppb,  ng/g  or  ug/hg)  ■  (Ap)  (lfpl)/(Cr)  (Wo) 

I.  Nathaaolle  Ixtraetlon  (high  lawal  aathod) 

Coneantration  (ppb,  ng/g  or  ug/hg)  • 

(Ap) (Kpi) (OP) (Va)/(Api) (CF) (WO) (Va) 


Wham, 

Ap,  OP,  Va,  Va,  and  Wa  ham  tha  aaaa  dafinitieao  aa  ahom  ia  Saetiona 

15.1.2 

Kpi  »  Maaa  of  tha  intarnal  atd.  purgad  (ng) 

JMpi  >  Araa  or  haight  eounta  of  tha  iatamal  atd.  ia  tha  aaapla  rua 
CP  ■  Calibration  factor  of  tha  paraaatar  (iatamal  ataadard  aathod) 


6.S  Maintanaaca 

6.8.1  Pramntatim  Maiataaaaca  (Proca^raa)t 

6. 8. 1.1  Purga  aad  Trap  Darica  (Talaar  14C-2  or  L8C»2000) i 

Maiataaaaca  procadumo  for  both  aodala  am  found  ia  tha  UC>2000  Oaar  Manual. 

1.  Trap  raplaraawat  •  8actioa  8.1,  8.2,  paga  88  through  88 

2.  ta^pla  liaoa  elaaaiag  •  daetioa  8.3,  paga  87 

3.  Olaaauam  elaaaiag  -  Sactioa  8.4,  paga  87  threap  88. 

4.  Laak  taatiag  -  Saetion  3.3,  paga  18  through  17. 

6. 8. 1.2  eaa  Chreaatearaeb 

1.  Xajaetor  poet  elaaaiag  aad  oapta  raplaeaaantt 
A.  Waaeaa  ehreaiategraphie  eoluaa. 

■.  Raaeaa  iajaator  nut  aad  aapta. 

e.  eiaaa  iajaator  aut  aad  top  of  port  with  aothaaol. 

O.  dguict  aeaa  aathaaol  iato  port  epaatag. 

I.  hall  mg  a  haa-wipa  or  klaoaaa  laagthwiaa  aad  douao  with  aathaaol. 
Xaaort  through  bottoa  of  port  aad  with  a  twiotiag  aatiea,  rua  tha 
ooahad  rag  all  tha  way  up  ta  tha  tap.  twiat  aad  pull  tha  rag  out. 

P.  Put  ea  a  aaw  oapta  aad  oeraw  oa  tha  iajaator  aut. 
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2.  Oataeter  part  elaaaingi 

A.  Claaa  tha  dataetor  port  tha  oaaa  way  aa  tha  iajaetor.  Thia  will 
raqaira  tba  raaoval  of  tha  dataetor  tewar. 

3.  llaetroniea  elaaaingt 

A.  Cool  down  tha  GC  to  rooa  tiparatura. 

I.  Turn  off  tha  power  and  unplug  tha  Inatruaant. 

C.  Raaewa  tha  top  eowaro. 

0.  Carefully  alida  out  all  tha  tha  baby  printed  eireuit  boarda  and 
lay  thaa  down  on  atyrofoaa  pada. 

I.  With  a  strong  otraaa  of  nitrogen,  thoroughly  blow  out  tha  eireuit 
beard  eo^artaant  and  tha  aothar  beard, 
r.  Xndiwidually  blow  off  all  of  tha  baby  beards, 
e.  Aainatall  tha  boards  and  tha  eewars. 

4.  Z4iak  tasting  -  rises  a  drop  of  laak  dataetor  solution  on  oaeh  joint 
and  iaspaet  for  bubbles. 

6. 8. 1.3  Hall  81actrecenduetiritv  Dataetor  lOI  Modal  4420) i 

Maintananes  preeodursa  are  daseribod  in  the  OX  instruetion  aanual 
rart  He.  16S846 

1.  Reactor  tuba  raplaesaanti 

» 

A.  Section  3f#  page  39 

2.  Conduct irity  eall  cleaning,  union  and  transfer  lias  raplaesaentt 
A.  Saetien  39,  page  44 

3.  Selrant  and  resin  raplacsasntt 

A.  Section  37,  page  37  through  38 

<.8.1.4  rhoteienisation  Dataetor  (OX  Modal  44301 t 

Haiatananea  proeadures  are  found  in  tha  01  Xastruetieo  Manual, 
rart  nuabar  188878. 

1.  DV  ISMp  cleaning  •  Saetien  IS,  page  IS 

2.  or  lanp  caplaeuMaat  >  Saetien  IS,  page  19 

Warning***  Do  not  dtaconnact  eelunn  if  eonduetiwity  oolwaafe  poap  ia 
on-  this  aay  dastsey  tha  rso. 

8. 8. 1.4  Oaa  rurifiare  and  rarticulata  riltarat 

1.  Raplacaaant  -  Torque  nuta  firaly,  avoid  stripping. 
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4. 9.2  Oaaratlonal  Maintananea  (Schadulina>t 

6. 8. 2.1  Routlna  Maintananea  Schadnlat  Minlaw  raquiraaanta. 


Instruaiant 


taatB  4 

Ceaponant  # 


Man  lam 
Intarval 


Purgo  and  Trap 

1*2*3*4 

1  Month 

Gas  Chroaatograph 

1,2 

1  Month 

3,4 

8  Months 

HICD 

1 

1  Month 

2,3 

6  Months 

PXO 

1,3 

1  Month 

2 

6  Months 

Gas  Purifiars 

1 

1  Tsar 

6. 8. 2. 2  Mon-Routina  Maintananeat 

Tha  following  eoaponants  ara  suiintainad  on  a 

*naad  only*  basis.  Por  sosw 

eosiponants*  aetion 

is  takan  quita  oftan,  for  othars  nary  raraly. 

TABLI  S 

XnstruBwnt 

Praouaney 

Purga  and  Trap 

1,2,3 

Oftan 

Gas  ChrosMtograph 

M/k 

N/A 

KZCO 

M/A 

N/A 

PXO 

4 

Raraly 

S 

saldoa 

Gas  Purifiara 

•r-  p/k 

N/A 

6.8.3  Malnti 


Maintananea  oahadnlao#  : 
raeaipta  for  aajor  capl< 

Tha  in-heuaa  aainti 
on  aaeh  inatwant  Ineladaat 


-  farial 


lipta  for  aarvieo  ealla  (parta  and  labor)*  and 
tt  parto  ara  Iwpt  in  thin  notabook. 

kapt  in  thin  book.  Tha  iafoeaatioo 


-  Parebaaa  data 

-  Data  of 
•  Dooeriptioa  of 

-  xnitialo  and 


OeeuMiit  MUab«raSlua-Sin4S-VOL 
Moabart  1 

tovislen  Oatat  7-1S-91 
Pa9*  20  of  31 


7.0  Quality  Control 

7.1  Data  Quality  Obiactlyoa  and  Quality  Control  Spocificattone 

NIT 'a  Quality  Control  objoetiyoa  aro  to  conduct  analyaoa  in  a  aannar  ao  that 
tho  data  quality  oaota  tha  uaar'a  raquiraaanta.  Data  quality  objactivaa  aca 
aaaaurod  in  tacaa  of  bainq  coaplata,  praciaa,  accucata,  rapraaantativa,  and 
Caspar abla. 

NIT  Pacific,  Inc.  conduct a  apacific  activitiaa  in  ordar  to  onouro  that  tha 
data  qanaratad  will  ba  fit  for  uaa  by  tha  cliant  and  will  aaat  NIT* a  quality 
apacificationa.  Thaaa  activitiaa  and  apacificationa  dafina  NIT* a  Quality 
Control  proqraa.  Tha  goal  in  to  produca  analyaao  of  known  and  accaptabla 
quality. 

Quality  Control  apacificationa  ara  aaintainad  for  tha  following  data  quality 
indicatorat 

Analyaoa  Quality  Objactivaat 

1.  Maintain  calibration  atability. 

2.  Inouro  fraadoa  froa  contasination. 

3.  Inaura  accurata  aaaaurosanto. 

4.  Inaura  procioa  aoaauraaanto. 

5.  Control  tha  analytical  procaaa  within  apacificationa. 

Kalatad  Quality  Control  Actiyitiaat 

1.  Analyaao  of  initial  and  continuing  calibration  chock  aasplaa. 

2.  Analyaao  of  laboratory  (raagant)  and/or  fiald  (trayal  or  trip) 
blanka. 

3.  Analyoao  of  aatrix  apikoa  (actual  oai^loa  opikad  with  tho 
analyta) . 

4.  Analyaao  of  duplicato  aa^lao  in  tha  fors  of  satrin  opika  and 
aatrix  apika  duplicatoa  (Ml  and  NIO'o). 

5.  Analyoaa  of  ourrogatoa  and  Laboratory  Control  Soi^loa  (aathod 
atandardo,  SIN* a  or  QC  aao^lao). 

Bacauoa  of  tha  natura  of  tha  analytical  procaaa,  not  all  aathoda  raquira  or 
can  utilizo  all  of  tha  abora  Quality  Control  actiyitiao.  ■eworar,  ooso 
sathoda  raquira  additional  QC  taaka  and  haya  aaaociatad  QC  apacificationa. 

Tha  Quality  Control  actiyitiao  roquirad  by  thia  MV  ara  doriyad  fres  tha 
aourcoa  liotad  and  praoantad  in  tha  following  ooquaneai 

Iv  Tho  Itata  of  California  Inyironsantal  Laboratory  Aceroditatien 
ProgroB. 

2.  Tha  nr  Mational  Quality  Aaauranea  Plan,  Jaanary  10#  1990. 

3.  Tha  nr  Pacific  Xnc.#  Quality  Aaouranca  Plan  #'  Oct.  1990.' 

4.  Tho  rafaranca  aathod(o)  fros  which  thia  lOP  waa  doriyad. 

5.  Clionta*  ffiality  Aaouranca  Projact  Plana. 

In  soot  caoao,  tho  raquirosonta  and  apacificationa  ara  prooantad  aa  diract 
quotationa  fros  tha  oeurca  aatoriala.  Nhanayor  difforoncao  occur#  tho  aoat 
atringant  raquirosonta  ohall  apply.  Tha  analyat  io  not  paxsittod  to  sodify 
tha  apacificationa  or  raquiroaanta.  Any  changoo  to  thia  900  that  tho  analyat 
wiohaa  to  aaka  ohculd  ba  acco^^liahad  through  tho  procaaa  of  a  loquoat  to 
Modify  SOP  oubsittal. 
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Clionts  aay  hava  apaeialisad  quality  control  or  quality  aaouraaea  roquiraaonts 
which  ara  diffaraat  than  thooa  spacifiad  in  tha  SOP.  In  thoaa  caaaa#  tha 
analysts  should  rafor  to  tha  spacific  Quality  Aaouraaea  Projact  Plana  which 
address  tha  naada  of  that  eliant.  QAPP*o  ara  ratainad  by  tha  Oiatriet  Quality 
Assurancs  Coordinator.  Raforsneas  to  thosa  docuaants  should  also  ba  found  in 
Tha  Laboratory  Xnforaation  Manaqaasnt  Systaa  •  Lab  Sys.  Analysts  should 
consult  tha  appropriate  QAPP'a  to  snsura  coeiplianeo  with  custosMr  QA/QC 
rsquireiBonts . 

The  analyst  is  adwisad  that  the  SLAP.  Corporate,  MIT  Pacific  and  aathod 
rsquir aments  will  ba  net  and  that  tha  client's  rsquiraaants  will  ba  trsatad  as 
an  adjunct  or  additional  quality  specification  also  to  ba  aat. 

7.2  Calculations  of  Spike  Raeovsriast 

IndiTidual  component  roeowariss  of  tha  NS  and  MSD  will  ba  calculated  by  tha 
analyst  using  tha  following  squat ion t 


SSK  -  SR 

MS  or  KSO  Percent  Recovery  •  SA  x  100 

Hhara  SSR  ■  Spiked  Sample  Results  in  concentration  units. 

SR  ■  Sample  Results  in  concentration  units. 

SA  «  Spike  Added  in  concentration  units. 

7.3  Calculation  of  Relative  Percent  Difference  (RPD) 

Unlass  tha  method  prohibits  it,  duplicate  analyses  will  ba  made  on  spiked 
samples.  These  samples  are  called  tha  matrix  spike  (MS)  and  tha  Matrix  Spike 
Ouplicata  (MSO).  The  relative  percent  difference,  or  tha  RPD,  between  the  two 
measurements  for  each  analyte  of  interest  is  computed. 

Tha  RPO  is  computed  as  follows t 


RPD  - 


|01  >  D2| 

_  X  100 


(D1  ♦  02) /2 

Where  RPO  •  Ralativa  Percent  Oiffaranca  between  tha  MS  and  MSO  values. 
01  *  Pirst  saapla  value  (MS)  axprassad  in  concentration  units. 

02  •  Ouplicata  sample  value  (MSO)  axprassad  in  concentration  units. 

The  RPD  is  computad  as  an  unsigned  value.  That  is,  tha  diffaranca  between  01 
and  02  is  an  absolute  value. 

Percent  racovariaa  of  tha  MS  and  MSO  should  not  ba  used  for  tha  computation. 
Actual  values  axprassad  in  eeacaatration  units  will  ba  used. 
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7*4  Inotru— nt  >orfoi**we«  Critorio 
Ixtarnal  Callbrotioat 

1.  Tho  r  aqaarod  liaaar  ragraaaien  eoaffieiant  auot  ba  0.99S  or 
groator  or  tho  halatlTO  Standard  OoTiatioa  of  tho  Xoaponao  faetora 
oust  bo  loan  than  IS  poreont. 

2.  Tho  rolativo  atandard  doviatlon  of  tho  rotontion  tioa  nuat  bo  loaa 
than  2  poreont. 

Intarnal  Calibratlont 

1.  Tho  oiniowi  arorago  roaponao  factor  for  tho  following  flvo 


eeopounda  ouat  bo  noot. 

Chler  oaiat  hano  0 . 300 
1(1  -  Oiehloroothano  0.300 
BreaMfom  0.2S0 
1( 1(2(2  >  Totraehloroothano  0.300 
Chlorobonxono  0.300 


7.5  Initial  Calibration  Chocka  for  Mothod _ t 


A  aoeond  aoureo  atandard  containing  all  analytaa  of  introat  (XCVS)  ia  analyxod 
aftor  oaeh  fiwo  point  calibration.  Tho  XCVS  roaponao  for  oaeh  eoapound  ouat 
bo  within  70  to  130  poreont  of  tho  truo  waluo  for  tho  calibration  eurro  to 
ba  aecoptod. 
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7.6  Conttnulno  Calibration  Chaek  Raqtttraaanta  for  Hathod 

A  aid  laval  standard  praparad  froa  tha  calibration  atandard  eoneantrata  la 
analysad  at  tha  baglnnlng  of  oaeh  day,  aftar  avary  10  runa  and  at  tha  and  of 
aach  day.  Tha  pareant  raeovary  for  aaeh  eoapound  auat  ba  within  OS  to  IIS 
parcant.  Xf  tha  CCVS  raeowary  la  not  aaat  tha  analyat  auati 

1.  Xnapact  aqulpaant  for  probabla  eauaa  and  raanalyxo  tha  CCVS. 

2.  If  tha  CCVS  raanalyala  la  not  aeeaptabla  than  parfom 
Inatruaant  aalntananea  and  ra-eallbrata  with  a  naw  flwo  point 
eurva. 

Saaplos  praeadlng  a  CCVS  that  doaa  not  aaat  tha  SS  to  IIS  parcant  racovory 
criteria  do  not  ragulra  roanalyala  as  long  aa  aurrogata  racovary  crltarla 
aro  aaat.  Tha  data  for  aai^laa  not  brackatad  by  two  aeeaptabla  CCVS  aay  ba 
auapaet.  Flag  thaaa  aaa^laa  with  a  #CCVS  for  reporting  purpoaoa. 

7.7  Dally  Standard  Ratantlon  Tiaaai 

Tha  retention  tiaa  for  aaeh  paraaatar  la  tha  dally  atandard  auat  ba  within 
threw  atandard  davlatlona  of  tha  avaraga  ratantlon  tlaM  datamlnad  In 
calibration  (tha  retention  tlaa  window).  If  tha  tlao  Ilea  outslda  tha  window, 
the  inatruaantatioa  should  ba  Inapaetad  for  problaaa  and  corrected.  Xf  tha 
tiaa  la  atlll  out,  a  naw  window  auat  ba  aatabllahad  froa  a  least  thraa 
standard  runa. 

7.t  Dally  Method  llanhi 

A  aathod  blank  la  analysed  aaeh  day  aftar  tha  first  CCVS,  or  levB,  A  aathod 
blank  auat  ba  run  aftar  tha  twentieth  saapla  In  a  a  day.  To  verify  that 
earryovar  contaalnatlon  la  not  a  problaa  a  aathod  blank  la  analaysod  following 
any  high  loyal  saapla  or  standard.  This  la  aeeoi^llshod  by  placing  tha 
aathod  blank  In  tha  saao  autosaaplad  position  aa  tha  high  saapla  to  ba 
analysad  tha  naxt  tlao  tha  autosaaplar  eyelos. 

If  contaalnatlon  of  tha  aathod  blank  la  datoetod  at  a  loral  abeva  tha 
reporting  Halt,  tha  source  of  tha  contaalnatlon  auat  ba  loeatod  and 
ollalnatad  and  a  contaalnatlon  free  state  doaonstratad  by  tha  analyala  of 
another  blank  bafora  analyala  of  saaplaa  aay  proeaod. 


7.9  Method  Kaoulraaanta  for  Matrix  Splkaa 

An  Matrix  Splka  and  MatriJi  Splka  Ouplleata  aat  la  parforaad  at  a  aatrlx 
specific  fraquaney  of  one  oat  par  10  aaaploa  or  one  aat  par  Inatruaant  par  day 
whlehayar  la  aora  frequent.  Fareant  Racoyary  la  aonltorod  for  tha  following 
indicator  eoapouadat 

l,l<-Oiehlereothaaa  Bansaaa 

Trlehloroathaaa  Toluene 

Chlorebansana 

Coapound  and  SMtrlx  apaeifie  control  llalto  for  aeeuraey  (pareant  racoyary) 
are  generated  ualng  tha  aaan  ♦/-  2  algaa  (Warning  llaita)  and  aaan  */-  3 
slgaa  (Control  Llaita)  for  thirty  data  polnta.  Xf  30  pointa  are  net 
ayallablo,  control  ll^ta  aro  oat  to  SO  to  ISO  pareant  racoyary. 
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7.10  itothod  Mqulr— nf  for  Praciaion  of  th«  Analvla 

PraeassLon  la  daaoaatratad  by  ealeulatiiig  tha  ralatlaa  pareaat  dlffaraaea 
eoneant rat Iona  aaaaurad  ia  HS/MSO  pairs.  Matrix  apaeifie  eeatrel  liaits  ars 
sstabliahad  for  MNB  froa  thirty  data  points.  Xf  thirty  points  ara  not 
avaiiabla  tha  control  liait  is  sat  to  lass  than  30  pareant  XPO. 

7.11  Mathod  Kaouiraaants  for  tha  hnalyaia  of  Surrooatas 

Surrogataa  ara  addad  to  aaeh  standard,  saapla  and  QC  sasvla  analysad.  Control 
liaits  for  pareant  raeoaary  ara  ganaratad  froa  tha  aathod  blank  analysis.  If 
thirty  points  ara  not  aaailabla,  control  liaits  ara  sat  at  70  to  120  pareant 
raeovary. 

7.12  QC  Spaeifieations,  Accaotanca  Liaits  and  QC  Charts t  (affaetiaa  to  9-91) 

Mathod  Blanks  <  MDL 
levs  70  to  130  pareant  raeovary 
cevs  85  to  115  pareant  raeovary 
tfatar  saapla  MS/MSD 


Cospouad 

Percent  Becovery 

BPO 

1, 1-Oiehlorosthsns 

61-125 

<8 

Triehloroathsaa 

80-142 

<9 

Chlorobsnssna 

73-119 

<8 

Bsnssns 

71-121 

<9 

Toluene 

79-127 

<8 

Soil  Saapls  MS/MSO 

Coapound 

Percent  Becovery 

BPD 

1, 1-Oiehlorosthsna 

70-120 

<30 

Triehloroothsns 

70-120 

<30 

Chlorobsnssna 

70-120 

<30 

Baassna 

70-120 

<30 

Toluene 

70-120 

<30 

7.12.1  Osa  Of  Quality  Control  Chartst 

Quality  Control  charts  will  ba  utilisad  to  distinguish  indatosainata 
(randea)  variation  froa  datarainato  and  gross  arrors  (assignablo  causa). 

Quality  Control  charting  has  a  aueh  wider  uso,  such  as  process  capability. 
Those  activitios  shall  not  bo  discussad  hero. 

Data  froa  Quality  Ocatrol  analyses  will  bo  utilisod  by  tho  analyst  ia  a  real 
tiao  nods  to  dotoraiao  tho  accoptability  of  the  aaalysos  porfocaod.  Quality 
control  saapla  analyses  -  spiked  saapla  aatrix,  socrogato  spika  sad  spika 
saapla  duplicates  will  ba  tha  priaary  weans  by  which  data  g^ity  la 
dstaraiasd.  Tha  analyst  will  evaluate  oagoing  or  currant  QC  data  ia  a 
*raal-tiaa*  aeda  to  dataralna  treads  or  short  tasa  changes  ia  tha  recoveries 
of  tha  parfemaaca  paraaators. 


7.13  out-of "Control  Conditional 
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Zf  tho  analyooa  of  tho  blanks,  continuing  calibration,  chock  aaoplo 
analysoa,  oatrijc  opiko,  oatris  apiko  duplicate,  aurrogatoo  or  laboratory 
control  aaoplaa  aro  boyond  accoptanco  lioitw,  corroetivo  action  aatat  bo  taken 
ianadiataly  and  docuaMntod. 

7.13.1  Problao  Idontification,  Roaolution  and  Corroctivo  Action  in  tho 
Laboratory « 

Thia  auction  portaina  to  tho  idontification  of  tochnical  or  procedural 
problaaui  in  tho  laboratory,  and  tho  resolution  of  those  probloos.  Aroas  whore 
probloBM  nay  occur  aro  aanplo  receipt  or  log-in,  eaople  preaerration, 
instruoant  Mlfunctiona,  calibration  or  atandarda  preparation,  out-of-control 
QC  saaple  analyses  and  aaaple  preparation  problana. 

The  objectiyoa  of  the  NIT  Pacific  corrective  action  progran  are  toi 

1.  Identify  problana  as  they  arise  free  whatever  aource. 

2.  Take  the  appropriate  action  to  reoolve  the  problon,  both  in  tho 
short-tom  and  to  effect  pemanent  solutions. 

3.  Insure  that  any  analyses  involved  with  a  problon  or  Corrective  Action  is 
fit  for  use  and  not  NIT  Pacific's  Quality  Assurance  reguironents  prior  to 
reporting. 

4.  Oocunant  the  process  that  an  actual  problon  was  discovered,  identified  and 
corrected.  Tho  docuaentation  should  address  what  part  of  tho  process  was 
out -of -control;  when  did  the  incident  occur  and  whon  was  it  corrected;  who 
discovered  and  connected  tho  problon;  what  was  tho  nature  of  tho 
corrective  action;  what  was  dono  to  prevent  oceurrence;  and  why  did  tho 
incident  happen. 

7.13.2  corrective  Action  Activities t 

Activities  which  lead  to  the  isvloaentation  of  an  effective  corrective  action 

aroi 


1.  Problon  recognition  or  detection  of  out-of-eontrol  situations. 

2.  Decide  a  priori  who  will  investigate  the  problon. 

3.  Investigate  the  problon  and  datamine  its  cause. 

4.  Detomine  a  solution  or  corrective  action,  both  for  the  purpose  of 
effecting  an  innodiate  solution  and  a  pemanent  solution. 

5.  fully  isqplanant  the  eorreetive  aetien. 

6.  Verify  that  eorreetive  aetien  has  moulted  in  a  leng-tem  to  the  problon. 

7.  Decunent  the  eonplotod  process. 


7.13.3  Clo>»d-I.oop  Corr»ctlir»  Action  Svt— i 
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Ixp«ri«nett  haa  ahewa  that  aeat  problaaa  will  net  ba  praraatad  trcm  raeeeurriag 
in  tha  future  until  peaitiva  aetioa  haa  bean  taken.  The  aigaifieaat 
eharactariatie  of  an  affaetiva  eerractira  ayataa  ia  tha  atap  that  eleaaa  tha 
loop-tha  datarvinatioa  to  aaka  a  ehaaga  if  tha  ayataa  daaapda  it. 

corraetiva  aetiena  aheuld  ba  a  eentinual  part  of  tha  laboratory  ayataa  for 
quality,  and  they  aheuld  ba  formally  deeuaantad.  Corraetiva  action  ia  net 
coaplata  until  it  ia  daaionetratad  that  tha  action  haa  affectively  and 
parmanantly  eerraetad  tha  problam.  Oiligant  follow-up  ia  probably  tha  moat 
important  raquiramant  of  a  aueeaaaful  corraetiva  action  ayatam. 

7.14  Corraetiva  Aetiena  For  Thia  80F,  Out-Of-Centrol  Conditiena 

7.14.1  Calibratienai  Initial  and  Continuing 

Out-of-control  conditiena  axiat  whenever  tha  calibration  of  tha  aaaauramant 
ayatam  cannot  ba  verified  initially  or  aubaaquantly.  Tha  verification  of 
calibration  ayatama  ia  typically  conducted  through  the  analyaaa  of  quality 
control  aamplaa  or  atandarda  praparad  from  alternate  aourea  aiatariala. 
Rafaranea  matariala  or  atandarda  from  tha  NIST  or  O.S.  IFA  may  alao  ba  uaad. 
Commareial  vandora  alao  provide  matariala  called  XCVt  or  CCVS  (initial  or 
continuing  calibration  verification  aamplaa).  Tha  point  ia  thiat  that 'tha 
calibration  ia  dona  ia  net  auffieiant.  Tha  acceptability  of  tha  calibration 
muat  ba  damonatratad  and  deeuaantad. 

Specif ieationa  vary  from  method  to  method,  but  generally  tha  raquiramant  ia 
that  tha  analyaaa  of  known  atandarda  or  rafaranea  matariala  muat  meat  tha  95 
percent  eonfidanea  interval  publiahad  for  thoaa  aubataneaa.  Some  mathoda  have 
apaeifie  raquiramanta  for  tha  type,  kind  and  eoneantration  of  analytaa  to  ba 
maasured  for  calibration  varif ieationa.  Additionally,  parferaaneo 
spec if ieationa  axpraaaad  aa  percent  racovariaa  of  true  valuaa  are  often 
included.  Thoaa  method  raquiramanta  ahould  ba  followed. 

Whenever  XCVS  or  CCVS  parformanea  apaeifieatiena  cannot  ba  mat,  tha 
calibration  ia  eut-of-eentrel.  Work  muat  proceed  no  further  on  tha  analyeia 
of  actual  aamplaa  until  control  of  tha  precaaa  la  raatered. 

A  reeommandad  eeuraa  of  action  to  fellow  whanavar  XCVS  or  CCVS  out-ef-eentrol 
conditiena  axiat  ia* 

1.  Raanalyaa  tha  XCVS  or  CCVS  aai^la.  Xf  acceptable  data  ia  generated, 
proeaad  with  tha  normal  analyaaa  aaguanea.  Oocument  tha  problem  and  it a 
raaolution  om  tha  Bxeaption/Oorraetiva  Action  report. 

2.  Xf  raanalyaia  of  tha  original  XCVS  or  CCVS  ia  not  aueeaaaful,  eonaidar 
preparing  and  analysing  a  now  XCVS  or  CCVS.  Xf  eueeoaoful,  eenplata  tha  QC 
Bxeaptien  report  and  prooaad  normally. 

3.  Xf  tha  XCev  or  oevs  cannot  bo  analysed  within  apaeifieatiena,  tha  problam 
may  lie  either  with  tha  atandarda,  tha  calibration  eurvo  (or  raaponaa  factor) 
or  tha  inatrumont  parformanea. 
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7.14.3  FacoTTiaa  of  Matrix  Spikaa.  Matrijc  Spika  Dupllcataa,  Surroqataa 
and  Laboratory  Control  Saaplaat 

Analytical  proeaaaaa  ara  datacalnad  as  baiag  la  eentrel,  in  part»  by  eoavariag 
racovarias  of  tha  aatrlz  spika  (MS)  and  tba  aatria  spika  duplieata  (MSO)  with 
aeeaptanea  (parfonanea)  standards.  Tha  aathod  parfocaanea  apaeif ieationa  aay 
ba  axpraaaad  as  a  fixad  par  cant  raeovary,  as  in  tha  CLF  asthodelogy. 

Aeeaptabla  raeowariaa  aay  also  ba  datarainad  through  statistical  procaaa 
control,  tha  prafarrad  aathod. 

Racovarias  of  tha  NS  or  MSO  analytao  tdtich  fall  outsida  tha  accaptanca  lavala 
may  ba  eauaad  by  problaas  with  tha  saavla  praparation  atapat  digaation, 
axtraction,  gaa-aparing  and  axtract  claan-up.  Or,  with  tha  analyaas  finisht 
loss  of  calibration,  inatruaant  drift,  auto  iajaetor  problaas,  calculations, 
ate.  Bowawar,  in  aoaa  caaao,  poor  racevarias  of  tha  MS/MSO  ara  eauaad  by  tha 
aaapla  aatrix  itaalf.  Tha  aatrix  aay  intsrfara  with  tha  proeaas  that  is  uaad 
to  isolata  tha  analyta  froa  tha  aaapla.  Tha  raaaiaing  aaapla  aatria,  if  not 
eoavlataly  aaparatad  froa  tha  analyta,  aay  iatarfara  with  tha  inatniaantal 
finish  of  tha  analysis.  An  oil  aaapla  dilutad  for  PCS  aaalyoia  aay  aaquastar 
or  quaneh  an  ICO  if  tha  oil  laval  is  too  high.  Collaetivaly,  tha  affaeta  ara 
cal lad  aatrix  intar faranea  affaeta. 

If  tha  raeorarias  of  tha  MS  and  MSO  ara  both  eoaparatiwaly  high  or  low,  oaa  aay 
prasuaa  that  tha  diffieultias  %iara  net  eauaad  by  aoaa  gross  arrer  to  oaa,  but 
not  tha  ethar  spikad  aaapla.  Convarsaly,  arror  could  ba  suapactad  if  tha 
racovary  was  high  or  lew  for  ena  apika,  but  not  tha  ethar.  Za  thosa  easaa, 
liaitad  inferaatiea  aay  ba  gainad  about  whathar  tha  analytical  precssa  was  or 
is  actually  in  control. 

Baeausa  tha  raeorarias  of  tha  NS  aad  NSD  aay  ba  affsetsd  by  tha  aaalytieal 
proeaas  and  tha  aaapla  aatrix,  aa  approach  to  idaatifyiag  peer  raeewariaa 
caused  by  aatrix  affaeta  is  through  tha  aaalyais  of  surregata  analytes  aad 
Laboratory  Control  Saaplas  (LCS'a). 

With  aaay  organic  aaalytieal  proeoduraa,  tha  usa  of  surregata  eoapeuads  is 
required  or  raeeaaandod.  Surrogatoa  act  ea  behalf  of  tha  actual  aaalytas  aad 
ara  axpactad  to  suffer  tha  aaaw  eeaaaquaacas  of  less,  iatarfsraaea  or  other 
dalatarieus  affects.  Surregata  spikes  are  sspacially  helpful  aad  diffaraat 
free  analyta  spikes  ia  that  surregatas  ara  *spikad*  iate  blaaks,  calibration 
standards,  actual  saaplas  aad  tha  NS/IMO*s.  This  allows  oaa  tha  aachaaiaa  to 
eeapara  aad  relate  tha  results  of  raeowerias  of  tha  aaalytas  to  spikss  ia 
saaplas  with  tha  surrogate  racoworias  la  tha  blaak  saaplas  aad  oevs's. 

Per  aaaaplo,  eut-of-oeatrel  (OOC)  roeeworioo  of  tha  M8/MSD,  but  aet  tha 
surregata  ia  blaaks,  eeald  suggast  aatria  affaeta.  OOC  raeeaaries  for  the 
NS/MSO's  aad  surregatas  ia  tha  saapla,  but  aet  the  blaaks,  would  streogly 
support  aatria  iatarforeaee  problaas. 

Poor  surregata  raeevorias  ia  tha  blaak  would  strongly  suggest  process 
problaas,  aithar  ia  tha  saapla  praparatica  or  analysis  stage,  tinea  a  blaak 
raprosaats  tha  seat  daairabla  saapla  aatria  for  analysis,  it  is  sonsidarsd 
unusual  that  tha  surregata  ia  tha  blaak  would  aet  aaat  apaeif ieatioas.  This 
oaaapla  would  probably  raquira  roaaalyais  or  rapraparation  of  tha  aaapla  aad 
raaaalysis. 
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Mditional  iafotMtloB  about  proeooa  eeatrol  can  bo  paiaod  tbx«»u9h  tbo 
analyaia  of  Laboratory  Control  Saaploo  (LCb’a).  LCt*a  ropra> v  a  eonotaat, 
and  in  tho  eaao  of  "aothod*  atandardo«  a  ralatlroly  aiapio  aatria.  LCf’o  aueh 
aa  MIST  Standard  Mofaraneo  Natariala  (SUM*  a)  will  hawa  a  "raal*  aatrix  frea 
which  to  judga  both  tha  aatria  and  proeaaa  af facta.  Rapatitiaa  analyaia  of 
tha  LCS  la  racoaaandad  baeauaa  a  hiatorieal  data  baaa  can  ba  aeeuaulatad. 
from  thia,  tha  proeaaa  aeeaptanea  liaita  can  ba  datorainad  for  that  particular 
matrix  -  soil,  fish  tissua,  filter  papars,  patrolaua  products,  ate. 

It  tha  MS  and  NSO  ara  OOC  but  tha  LCS  is  in  control,  tha  saapla  itself  frea 
which  tha  NS  and  NSO  wara  prepared  ahould  ba  auapoctad.  Caution  should  ba 
axercisad  about  rejecting  an  entire  batch  of  oanpla  analyoas  because  tha 
matrix  will  wary  frea  one  aaavla  to  tha  naxt.  That  is,  aaapla  analysis  within 
tha  batch  may  ba  fully  aeeaptabla  but  tha  MS  or  M80  within  tha  batch  nay  give 
poor  roeoworiaa.  Iraluata  tha  surrogata  and  LCS  rocowarias  to  datamino  tha 
proeaaa  aatrix  problans. 

7. IS  Data  Validation  (analvet  and  Suparwiaerv  Rawiaw) 

7.15.1  Sample  Holding  Tiaw  Haguiraawnti 

All  samplaa  must  ba  analysed  within  14  days  of  eollaetion.  Data  of  tha 
analyaia  shall  ba  racordad  by  tha  analyst  on  tha  banehshaat,  warifiad  by  tha 
supervisor,  and  eonfomity  to  tha  holding  tins  raguirananta  checked  by  tha 
group  leader. 

7. 15. 2  Analyte  Confirmation  Taehniguast 

Analyte  eonfimatien  is  achieved  with  a  second  chromatographic  column 
(dissimilar  to  tha  first)  or  by  6C/MS.  Tha  rasults  ara  racordad  on  tha 
analysis  banehshaat  as  a  positiva  or  nagativa  confirmation. 

7. 15. 3  Saapla  Prasarvatien  Varificationi 

7. 15. 3.1  Aguaoua  Samples i 

At  tha  tins  of  analysis,  tha  analyst  shall  parform  a  guiek  pM,  ehlorina,  and 
tamparatura  ehaek  using  pM  papar,  potassium  iodina  papar,  and  tha  tharmematar 
reading  of  tha  saapla  rafrigarator,  raspactivaly.  Tha  rasults  will  ba 
racordad  on  tha  analysis  banehshaat  along  with  haadspaea  obsarrations. 
Conformity  to  praaorvation  raguiranants  will  ba  ehaekad  by  tha  group  laadar. 

7. 15. 3. 2  Won-Aouaous  Saaolasi 


At  tha  tins  of  axtraetioa  (high  laval  aathod)  or  analysis  (low  laval  mothod), 
tha  analyst  shall  raeord  tha  tharmematar  raading  of  tha  saapla  rafrigarator 
on  tha  praparatioa  or  analysis  banehshaat.  Conformity  to  prosarvation 
roguiramonts  will  ba  ehaekad  by  tha  group  laadar. 
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7.1<  Data  lUworttno  and  itenaq— nt 

7.16.1  Data  Kaportinoi 

7.16.1.1  Analytical  Kaport  (bench  layallt 
Pol lowing  data  roduetien,  the  analyot  ohallt 

1.  Record  the  paraaeter  concentratione  found  in  the  aa^le  or  aplke 
on  the  analyaia  benchaheet.  The  unita  of  coacaatratioa  ahall  be 
clearly  epecified.  Mueeric  Taluea  will  eenaiet  of  three  aignif leant 
flgurea  with  the  exception  of  reporting  yaluee  paat  the  deelaal  place 
of  the  reporting  llelt. 

2.  Tranaeribe  aaavle  reaulta  froa  the  analyaia  benchaheet  to  the  *LAR 
SYR*  eoaputar  ayataa. 

3.  Sttbalt  the  analyaia  benchaheet  to  the  auperylaer  for  taehnleal 
review  and  eerreetlena. 

7.16.1.2  Analytical  Report  ( Intaraadlate  leveUi 

The  aupervlaor  ahall  aubait  the  preparation  and  Analyaia  package  to  the  group 
leader  for  overall  review.  If  all  the  criteria  are  net  (aurregate  and 
duplicate  aplke  recoverlea,  RPD*a«  holding  tlaea,  preaervatlone,  •he.)*  the 
group  leader  approvea  the  relaaae  of  the  reaulta  on  the  *XiAB  ITf*  and  feraed 
late  a  preaentable  analytical  report  for  aubelaalon  to  the  client.  The 
laboratory  director  revlewa  thla  final  report «  and  If  acceptable  algna  and 
dataa  lt«  algnlfylng  relaaae  to  the  client. 

7.16.1.3  Analytical  report  (final  levelli 

Approved  analytical  reaulta  are  retrieved  frea  "LAB  BTB”  and  feraed  late  a 
preaentable  analytical  report  for  aubalaalon  to  the  client.  The  laboratory 
director  revlewa  thla  final  report,  and  If  acceptable  algna  and  dataa  It, 
algnlfylng  raleaae  to  the  client. 


All  racerda,  raw  data,  and  reperta  are,  at  elnleae,  aterad  la  had  copy  fere 
for  three  yeara.  Nearly  all  of  thla  l^eraatlen  la  aterad  on  aagnetlc  nodla 
(for  gulck  acceea)  for  a  aiinleue  of  one  year. 

7.17  Hethed  Detection  Llnltai 


See  Apendlr  B. 

The  aathed  detection  lialt  (IBI)  la  defined  aa  the  nlntw  cencentratien  of  a 
aubataaca  that  can  be  eaaaured  and  reported  with  ff%  eenfidance  that  the  value 
la  above  aero. 

NDL'a  are  calculated  la  accordance  with  40  cni,  Bart  136,  Appendir  B, 

Revlalea  1.11. 

The  deviation  of  a  NDL  ever  tine  la  laatruneat  dependent.  As  long  as 
laatruaentatlen  la  careful  nalatalnod  and  thus,  laetrunaat  eenaitlvitiea 
ealntalaad,  the  MIL  should  ranaln  fairly  atable.  To  verify  tbia,  a  standard 
at  the  MIL  concentr  at  ion  should  be  analysed  throe  tinae  every  three  nonths. 
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7.18  waata  gaadliao  and  Dlaaoaal 

7.18.1  Waata  Bandllnat 

All  typaa  of  waata  ahall  ba  proparly  Mataiaad  and  aterad  awaiting  disposal, 
laak  proof,  acid,  baaa,  and  organic  aolrant  raaiatant  eontainara  ahall  ba 
uaad.  Tha  eontainara  ahall  ba  preparly  narkad  ao  as  to  i^ieata  thair 
eentaata.  riannabla,  acidic,  basic,  and  eorresiva  wastes  shall  ba  stored 
■aparataly  fees  each  other  and  in  a  safe  aannar. 

Tha  types  of  waste  aneeuntarad  by  tha  use  of  this  SOS  are,  but  not  liaitad  to: 
>  Nathanol  aatraeta 

•  Analysed  and  unanalysad  aaapla  raaistna 
-  Inpirad  standards,  neat  and  solutiona 

7.18.2  Waste  Disposal 

Disposal  regulations  are  highly  localised,  rhysieal  storage,  waste  voluaas, 
and  storage  tlsMS  ahall  ba  datasainad  and  adhered  to  by  tha  laboratory 
diraeter.  * 

8.0  Kafaranca  Citations  (eatogerisad  by  sanpla  aatrin) 

8.1  Wastewater I 

"Hathods  for  Organic  Chanieal  Analysis  of  Municipal  and 
Industrial  Wastawatar*  0S8fA,  July  1888. 

8.1.1  Preparation  and  Analysis: 

Nathed  601  "Purgaabla  laleearbens*  and  Method  602  "Purgaabla  Arcaaties.* 

8.2  Oreundwatar,  foil.  Solid  and  Liquid  Wastai 

"Test  Natheds  for  Iraluating  Solid  Waste.”  0S8PA,  Moysabar  1986.  8W-846  Third 

Idition,  Voluaa  18. 

8.2.1  Oreundwatar I 

Method  S030,  Section  1.0  through  7.2,  and  7.3.1 

8.2.2  Water  Misoibla  Liouid  Wastai 

Method  8030,  iactioM  1.0  through  7.2,  and  7.3.3 

8.2.3  Soil,  Solid  and  Mon-Watar  Miscible  Liouid  wastai 

Method  8030,  Section  1.0  through  7.3,  and  7. 3.3.1  (low  loyal  aathod)  or 

7. 3. 3. 3  (high  loyal  aathod). 

8.4  Other  Safarancaa 

1.  Tahaar  Oeapaay,  Pnrga  and  Trap  analysis  of  Priority  follutaats  in  Water 
Sceerding  to  m  Msthod  801,  TK/OSTh  MSSltl. 


NETHOO  8010 

HALQfigmTgP  VOLATILE  ORfi^llICS 


1.0  SCOPE  AND  APPLICATION 

1.1  Mfthod  8010  Is  used  to  dotonilfio  tht  concontratlon  of  various 
volatllt  haloganatad  organic  coapounds.  Tablo  1  Indlcatas  coapounds  that  aay 
bo  analyztd  by  this  owthod  and  lists  tht  aothod  dotoctlon  Halt  for  tach 
conqiound  In  roagont  wator.  Tablo  2  lists  tho  practical  quantitation  Halt  for 
othor  aatricos. 

2.0  SUNHARY  OF  NETHOO 

2.1  Nothod  8010  providos  gas  chroaatographic  conditions  for  tho 
dotoctlon  of  halogonatod  volatllo  organic  coapounds.  Saaplos  can  bo  analyztd 
using  diroct  Injoctlon  or  purgo-and-trap  (Nothod  5030).  Ground  wator  saaplos 
must  bo  analyztd  using  Nothod  5030.  A  toaporaturo  prograa  Is  usod  In  tho  gas 
chroaatograph  to  soparato  tho  organic  coapounds.  Dotoctlon  Is  achlovod  by  a 
ha1ogon>spoc1f1c  dotoctor  (HSO). 

2.2  Tho  aothod  providos  an  optional  gas  chroaatographic  coluan  that  aay 
bo  holpful  In  rosolving  tho  analytos  froa  Intorforoncos  that  aay  occur  and  for 
analyto  confiraatlon. 

3.0  INTERFERENCES 

3.1  Rofor  to  Nothod  5030  and  8000. 

3.2  Saaplos  can  bo  contaalnatod  by  diffusion  of  volatllo  organics 
(particularly  chlorofluorocarbons  and  aothylono  chlorldo)  through  tho  saapio 
contalnor  soptiM  during  shlpaont  and  storago.  A  fluid  saapio  blank  propared 
froa  roagont  wator  and  carriod  through  saapling  and  subsoquont  storago  and 
handling  can  sorvo  as  a  chock  on  such  contaal nation. 

4.0  APPARATUS  AND  NATERIALS 

4.1  Gas  chroaatograph 

4.1.1  Gas  Chroaatograph  •  Analyf^'**!!  systoa  coaploto  with  gas 
chroaatograph  sultablo  for  on>co1uan  Injoctlons  or  purgo-and*trap  saapio 
Introduction  and  all  roquirod  accossorlos,  Including  dotoctor,  anolytical 
coluans,  rocordor,  gasos,  and  syringos.  A  data  systoa  for  aoasuring  poak 
holghts  an4/or  poak  aroas  Is  rocoaaondod. 

4.1.2  Coluans 


4. 1.2.1  Coluan  1  •  8  ft  x  0.1  In  l.d.  stalnloss  stool  or  glass 
coluan  packod  with  1%  SP-1000  on  Carbopack*8  60/80  nosh  or 
oquivalont. 

8010  -  1 

Revision  1 
Oocoabor  1987 


4. 1.2. 2  ColiMi  2  •  6  ft  X  0.1  In  l.d.  stalnifss  stntl  or  glass 
coluMi  packtd  with  chMically  bondtd  n*octant  on  Poras11-G  100/120 
Msh  (Ourapak)  or  oqulvalont. 

4.1.3  Oftoctor  •  Electrolytic  conductivity  (HSO). 

4.2  Saapio  Introduction  apparatus  -  Rtfor  to  Nothod  5030  for  tho 
appropriato  oqulpaont  for  saaplt  Introduction  purposes. 

4.3  Syringes  -  5-nL  Luerlok  glass  hypodtralc  and  a  5-aL,  gas*t1ght  with 
shutoff  valve. 

4.4  Volumetric  flasks  -  10- ,  50- ,  100- ,  500- ,  and  1,000-nL  with  a 
ground-glass  stopper. 

4.5  Nicrosyringes  -  10-,  25-uL  with  a  0.006  In  l.d.  needle  (Hamilton 
702N  or  equivalent). and  a  100-uL. 

5.0  REAGENTS 

5.1  Reagent  grade  chemicals  shall  be  used  In  all  tests.  Unless  otherwise 
Indicated,  It  Is  Intended  that  all  reagents  shall  conform  to  the 
specifications  of  the  Committee  on  Analytical  Reagents  of  the  American 
Chemical  Society,  where  such  specifications  are  available.  Other  grades  may  be 
used,  provided  It  Is  first  ascertained  that  the  reagent  Is  of  sufficiently 
high  purity  to  permit  Its  use  without  lessening  the  accuracy  of  the 
determination. 

5.2  ASTM  Type  II  Hater  (ASTN  01193-77  (1983)).  All  references  to  water 
In  the  method  refer  to  ASTN  Type  II  unless  otherwise  specified. 

5.3  Stock  standards  -  Stock  solutions  may  be  prepared  from  pure  standard 
materials  or  purchased  as  certified  solutions.  Prepare  stock  standards  In 
methanol  using  assayed  liquids  or  gases,  as  appropriate.  Because  of  the 
toxicity  of  some  of  the  organohalldes,  primary  dilutions  of  these  materials 
should  be  prepared  In  a  hood. 

5.3.1  Place  about  9.8  ml- of  methanol  In- a  lO-mt  tared  ground-gltss- 

stoppered  volumetric  flask.  Allow  the  flask  to  stand,  unstoppered,  for 

about  10  minutes  or  until  all  alcohol -wetted  surfaces  have  dried.  Heigh 

the  flask  to  the  nearest  0.1  mg. 

5.3.2  Add  tlM  assayed  reference  material,  as  described  below. 

5.3.2. 1  'Lfqmlds'-  Usfng'i  108-uL'syr1hgeV  iBHdIately  add  two 
or  more  drops  of  assayed  reference  material  to  the  flask; ..them 
reweigh.  The  liquid  must  fall  directly  Into  the  alcohol  without 
contacting  tho  nock  of  tho  flask. 
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5. 3. 2. 2  Casts  •  To  prtpart  standards  for  any  coapounds  that 
boll  btlow  30*C  (t.g.  broaoMthano,  diloroothano*  chloroatthana, 
dIchlorodIfluoroMthant,  trlchlorofluoroMthano,  vinyl  chlorldt), 
fill  a  5-aL  vaivtd  gas-tight  syringt  with  tht  rtftrtnct  standard  to 
thf  5.0-aL  aark.  Lowtr  tht  nttdit  to  5  aa  abovt  tht  atthanol 
Btniscus.  Slowly  Introduct  tht  rtftrtnct  standard  abovt  tht  surf  act 
of  tht  liquid.  Tht  htavy  gas  rapidly  dissoivts  In  tht  atthanol. 
This  aay  also  bt  accoapllshtd  by  using  a  Itcturo  bottit  equipped 
with  a  Hamilton  Lecture  Bottle  Septua  (186600).  Attach  Teflon 
tubing  to  the  side-arm  relief  valve  and  direct  a  gentle  stream  of 
gas  Into  the  methanol  meniscus. 

5.3.3  Reweigh,  dilute  to  volume,  stopper,  and  then  mix  by  Inverting 
the  flask  several  times.  Calculate  the  concentration  in  micrograms  per 
microliter  (ug/uL)  from  the  net  gain  In  weight.  When  compound  purity  Is 
assayed  to  be  96X  or  greater,  the  weight  aay  be  used  without  correction 
to  calculate  the  concentration  of  the  stock  standard.  Commercially 
prepared  stock  standards  may  be  used  at  any  concentration  If  they  are 
certified  by  the  manufacturer  or  by  an  Independent  source. 

5.3.4  Transfer  the  stock  standard  solution  Into  a  bottle  with  a 
Teflon  lined  screw-cap.  Store,  with  minimal  headspace,  at  -10*C  to  -20*C 
and  protect  from  light. 

5.3.5  Prepare  fresh  standards  every  2  months  for  gases  of  for 
reactive  compounds  such  as  2-ch1oroethy1 vinyl  ether.  All  other  standards 
must  be  replaced  after  6  months,  or  sooner  If  comparison  with  check 
standards  Indicates  a  problem. 

5.4  Secondary  dilution  standards  -  Using  stock  standard  solutions, 
prepare  In  methanol  secondary  dilution  standards,  as  needed,  that  contain  the 
compounds  of  Interest,  either  singly  or  mixed  together.  The  secondary 
dilution  standards  should  be  prepared  at  concentrations  such  that  the  aqueous 
calibration  standards  prepared  In  Step  5.5  will  bracket  the  working  range  of 
the  analytical  system.  Secondary  dilution  standards  should  be  stored  with 
minimal  headspace  for  volatiles  and  should  be  checked  frequently  for  signs  of 
degradation  or  evaporation,  especially  Just  prior  to  preparing  calibration 
standards  from  them. 

5.5  Calibration  standards  •  Calibration  standards  at  a  minimum  of  five 
concentration  levels  are  prepared  In  water  from  the  secondary  dilution  of  the 
stock  standards.  One  of  the  concentration  levels  should  be  at  a  concentration 
near,  but  above,  the  method  detection  limit.  The  remaining  concentration 
levels  should  correspond  to  the  expected  range  of  concentrations  found  In  real 
samples  or  should  define  the  working  range  of  the  6C.  Each  standard  should 
contain  each  analyte  for  detection  by  this  method  (e.g.  some  or  all  of  the 
compounds  listed  In  Table  1  may  be  Included).  In  order  to  prepare  accurate 
aqueous  standard  solutions,  the  following  precautions  must  be  observed. 
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5.5.1  Do  not  Injoct  Boro  than  20  uL  of  alcoholic  standards  Into 
100  bL  of  wator. 

5.5.2  Usf  a  25*uL  HaBlIton  702N  Blcrosyrlngo  or  oqulvalont 
(variations  In  noodit  gooBotry  will  advorstly  affoct  tho  ability  to 
dtlivtr  roproduciblo  voluaos  of  Btthanollc  standards  Into  wator). 

5.5.3  Rapidly  Injoct  tho  alcoholic  standard  Into  tho  flllod 
voluBotrIc  flask.  Robovo  tho  noodit  as  fast  as  possiblo  aftor  Injoctlon. 

5.5.4  Hix  aquoous  standards  by  Invorting  tho  flask  throo  tiBos 

only. 


5.5.5  Fill  tho  saaplo  syringo  froB  tho  standard  solution  contalnod 
In  tho  oxpandod  aroa  of  tho  flask  (do  not  uso  any  solution  contained  In 
tho  nock  of  tho  flask). 

5.5.6  Never  uso  pipots  to  dilute  or  transfer  saoplos  or  aquoous 
standards. 

5.5.7  Aquoous  standards  are  not  stable  and  should  bo  discarded 
aftor  1  hour,  unless  properly  sealed  and  stored.  Tho  aquoous  standards 
can  bo  stored  up  to  24  hours.  If  hold  In  sealed  vials  with  zero 
headspace. 

5.6  Internal  standards  (If  Internal  standard  calibration  Is  used)  •  To 
uso  this  approach,  tho  analyst  Bust  select  one  or  Boro  Internal  standards  that 
are  similar  In  analytical  behavior  to  the  coBpounds  of  Interest.  The  analyst 
must  further  doBonstrate  that  the  measuroBent  of  the  Internal  standard  Is  not 
affected  by  Bothod  or  Batrix  Interferences.  Because  of  these  llBitatlons,  no 
Internal  standard  can  be  suggested  that  Is  applicable  to  all  soBples.  The 
conpounds  recoBBonded  for  use  as  surrogate  spikes  (Step  5.7)  have  been  used 
successfully  as  an  Internal  standards,  because  of  their  generally  unique 
retention  tlBOS. 

5.6.1  Prepare  calibration  standards  at  a  BlniBUB  of  five 
concentration  levels  for  each  paraBoter  of  Interest  as  described  In  Step 
5.5. 


5.6.2  Prepare  a  spiking  solution  containing  each  of  tho  Internal 
standards  usino  the  procedures  described  In  Steps  5.3  and  5.4.  It  Is 
recoBBended  that  the  secondary  dilution  standard  be  prepared  at  a 
concentration  of  15  ug/eL  of  each  Internal  standard  coepound.  The 
addition  of  10  uL  of  this  standard  to  5.0  bL  of  saBple  or  calibration 
standard  would  be  equivalent  to  30  ug/L- 

5.6.3  Analyze  each  calibration  standard  according  te  Sectlee  7.0, 
adding  10  uL  of  Internal  standard  spiking  solution  dli^tly  to  the 
syringe. 
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5.7  Surrogatt  standards  •  Th«  analyst  should  aonltor  both  tho 
ptrforaanco  of  tho  analytical  systaa  and  tho  offoctivonoss  of  tho  oothod  in 
doaling  with  oach  saaplo  natrlx  by  spiking  oach  sa^)1o,  standard,  and  roagont 
water  blank  with  surrogate  halocarbons.  A  coabi nation  of  broaochloroaethane, 
2-brono-l*chloropropane,  and  1,4-dlchlorobutane  Is  recoMended  to  encoapass 
the  range  of  the  teaperature  prograa  used  In  this  aethod.  Froa  stock  standard 
solutions  prepared  as  In  Step  5.3,  add  a  voluae  to  give  750  ug  of  each 
surrogate  to  45  aL  of  reagent  water  contained  In  a  50-aL  voluaetric  flask, 
mix,  and  dilute  to  voluae  for  a  concentration  of  15  ng/uL.  Add  10  uL  of  this 
surrogate  spiking  solution  directly  Into  the  5-nL  syringe  with  every  sample 
and  reference  standard  analyzed.  If  the  internal  standard  calibration 
procedure  is  used,  the  surrogate  compounds  aay  be  added  directly  to  the 
internal  standard  spiking  solution  (Step  5.6.2). 

5.8  Methanol,  CH3OH.  Pesticide  quality  or  equivalent.  Store  away  from 
other  solvents. 


6.0  SAMPLE  COLLECTION,  PRESERVATION,  AND  HANDLING 

6.1  See  the  introductory  material  to  this  chapter.  Organic  Analytes, 
Section  4.1. 


7.0  PROCEDURE 

7.1  Volatile  compounds  are  Introduced  Into  the  gas  chromatograph  either 
by  direct  injection  or  purge -and -trap  (Method  5030).  Method  5030  may  be  used 
directly  on  ground  water  samples  or  1ow>1eve1  contaminated  soils  and 
sediments.  For  med1um«1eve1  soils  or  sediments,  methanol 1c  extraction,  as 
described  in  Method  5030,  may  be  necessary  prior  to  purge*and>trap  analysis. 

7.2  Gas  chromatography  conditions  (Recommended) 

7.2.1  Column  1  >  Set  helium  gas  flow  at  40  mL/a1n  flow  rate.  Set 
column  teaperature  at  45*C  for  3  alnutes;  then  prograa  an  8*C/min 
temperature  rise  to  220*C  and  hold  for  15  minutes. 

7.2.2  Column  2  -  Set  helium  gas  flow  at  40  aL/a1n  flow  rate.  Set 
column  teaperature  at  50*C  for  3  alnutes;  then  prograa  a  6*C/nin 
temperature  rise  to  170*C  and  hold  for  4  minutes. 

7.3  Calibration  •  Refer  to  Method  8000  for  proper  calibration 
techniques.  Use  Table  1  and  especially  Table  2  for  guidance  on  selecting  the 
lowest  point  on  the  calibration  curve. 

7.3.1  Calibration  must  take  place  using  the  same  saaple 
introduction  method  that  will  be  used  to  analyze  actual  samples  (see  Step 
7.4.1). 
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7.3.2  Tht  proctdurt  for  Intomal  or  oxtomal  calibration  uy  bo 
usad.  Rofor  to  Mothod  800(7  for  a  doscriptlon  of  oach  of  thoso 
procodurts. 

7.4  Gas  chroMtographIc  analysis 

7.4.1  Introduce  volatllo  coapounds  Into  tho  gas  chroaatograph  using 
elthor  Method  5030  (purgo-and-trap  aothod)  or  the  direct  Injection  aethod 
(see  Step  7.4.1. 1).  If  the  Internal  standard  calibration  technique  Is 
used,  add  10  uL  of  Internal  standard  to  the  saaple  prior  to  purging. 

7.4. 1.1  Direct  Injection  •  In  very  Halted  applications  (e.g. 
aqueous  process  wastes),  direct  Injection  of  the  saaple  Into  the  6C 
systea  with  a  10  uL  syringe  nay  be  appropriate.  The  detection  Halt 
Is  very  high  (approxinately  10,000  ug/L);  therefore.  It  Is  only 
pemitted  when  concentrations  In  excess  of  10,000  ug/L  are  expected 
or  for  water-soluble  coapounds  that  do  not  purge.  The  systea  nust 
be  calibrated  by  direct  Injection  (bypassing  the  purge-and-trap 
device). 

7.4.2  Follow  Step  7.6  of  Method  8000  for  Instructions  on  the 
analysis  sequence,  appropriate  dilutions,  establishing  dally  retention 
time  windows,  and  Identification  criteria.  Include  a  aid-level  standard 
after  each  group  of  10  samples  In  the  analysis  sequence. 

7.4.3  Table  1  suaaarlzes  the  estimated  retention  tiaes  on  the  two 
columns  for  a  number  of  organic  comounds  analyzable  by  this  method.  An 
example  of  the  separation  achieved  by  Column  1  Is  shown  In  Figure  1. 

7.4.4  Record  the  saaple  volume  purged  or  Injected  and  the  resulting 
peak  sizes  (In  area  units  or  peak  heights). 

7.4.5  Calculation  of  concentration  Is  covered  In  Step  7.8  of  Method 

8000. 

7.4.6  If  analytical  Interferences  are  suspected,  or  for  the  purpose 
of  confirmation,  analysis  using  the  second  6C  column  Is  recoaaended. 

7.4.7  If  the  response  for  a  peak  Is  off-scale,  prepare  a  dilution 
of  the  sample  with  reagent  water.  The  dilution  nust  be  performed  on  a 
second  aliquot  of  the  sampi*  which  has  been  properly  sealed  and  stored 
prior  to  use. 

8.0  QUALITY  CONTROL 

8.1  Refer  to  Chapter  One  for  specific  quality  control  procedures  and 
Method  8000  for  gas  chromatographic  procedures.  Quality  control  to  ensure  the 
proper  operation  of  the  purgt>and-trap  device  Is  covered  In  Method  5030^ 
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8.2  Mandatory  quality  control  to  valldato  tho  6C  systoa  oporation  Is 
found  In  Nothod  8000»  Stop  8.6. 

8.2.1  Tho  quality  control  chock  saapio  concontrato  (Nothod  8000, 
Stop  8.6)  should  contain  oach  paraaotor  of  Intorost  at  a  concentration  of 
10  ug/aL  In  aothanol. 

8.2.2  Table  3  Indicates  tho  calibration  and  QC  acceptance  criteria 
for  this  aethod.  Table  4  gives  aethod  accuracy  and  precision  as 
functions  of  concentration  for  the  analytes  of  Interest.  The  contents  of 
both  Tables  should  be  used  to  evaluate  a  laboratory's  ability  to  perfom 
and  generate  acceptable  data  by  this  aethod. 

8.3  Calculate  surrogate  standard  recovery  on  all  saaples,  blanks,  and 
spikes.  Oeteralne  If  recovery  Is  within  Halts  (Halts  established  by 
perforaing  QC  procedure  outlined  In  Method  8000,  Step  8.10). 

8.3.1  If  recovery  Is  not  within  Halts,  the  following  Is  required. 

•  Check  to  be  sure  there  are  no  errors  In  calculations, 
surrogate  solutions  and  Internal  standards.  Also,  check 
Instrusient  perforaance. 

•  Recalculate  the  data  and/or  reanalyze  the  extract  If  any  of 
the  above  checks  reveal  a  problea. 

•  Reextract  and  reanalyze  the  saaple  If  none  of  the  above  are 
a  problea  or  flag  the  data  as  *est1aated  concentration.* 

9.0  METHOD  PERFORMANCE 

9.1  This  method  was  tested  by  20  laboratories  using  reagent  water, 
drinking  water,  surface  water,  and  three  Industrial  wastewaters  spiked  at  six 
concentrations  over  the  range  8.0>500  ug/L.  Single  operator  precision, 
overall  precision,  and  aethod  accuracy  were  found  to  be  directly  related  to 
the  concentration  of  the  paraaeter  and  essentially  Independent  of  the  sample 
matrix.  Linear  equations  to  describe  these  relationships  are  presented  In 
Table  4. 


9.2  The  accuracy  and  precision  obtained  will  be  determined  by  the  sample 
matrix,  saapse  Introduction  technique,  and  by  the  calibration  procedure  used. 
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TABLE  1. 

CHR0HAT06RAPHIC  CONDITIONS  AND  METHOD  DETECTION  LIMITS  FOR 
HAL06ENATED  VOLATILE  ORGANICS 


i  1  lii  II  liHI  MM 

(■In) 

dotactlon 

liana 

Compound 

Col.  1  Col.  2 

(U9/L) 

Benzyl  chloride^ 

B1 s ( 2-ch1 oroethoxy )methanec 

Bromobenzene 

Bromod 1 chi oroaethane 

13.7 

14.6 

0.10 

Bromofora 

19.2 

19.2 

0.20 

Bromomethane 

Carbon  tetrachloride 

13.0 

14.4 

0.12 

Chlorobenzene 

24.2 

18.8 

0.25 

Chloroethane 

3.33 

8.68 

0.52 

2-Ch1oroethy1  vinyl  ether 

18.0 

0.13 

Chloroform 

10.7 

12.1 

0.05 

I'Chlorohexane 

Chloromethane 

1.50 

5.28 

0.08 

Chi oromethy 1 methyl  ether^ 

Chlorotoluene^ 

0 1 brofflochl orome thane 

16.5 

16.6 

0.09 

01 bromomethane 

1.2 >01 chlorobenzene 

34.9 

23.5 

0.15 

1.3-01ch1orobenzene 

34.0 

22.4 

0.32 

1 , 4  *0 1 chi orobenzene 

35.4 

22.3 

0.24 

Diehl orod 1 f 1 uorome thaneb 

1,1 -01 chloroethane 

9.30 

12.6 

0.07 

1,2-Otchloroethane 

11.4 

15.4 

0.03 

1 , 1 - 0 1 ch 1 oroethyl eno 

8.0 

7.72 

0.13 

trans-l,2-01cti1oroethylene 

10.1 

9.38 

0.10 

Olchloroaethaho 

1 ,2-01ch1oropropano 

14.9 

16.6 

0.04 

tran  s • 1 , 3 -01 chi oropropyl eno 

15.2 

16.6 

0.34 

1,1,2 , 2-Totrachloroothano 

21.6 

0.03 

1,1, 1 ,2>Totrach1oroothano 

Te trachl oroethyl eno 

21.7 

15.0 

0.03 

1 , 1 , 1-Tr1 chloroethane 

12.6 

13.1 

0.03 

1,1, 2>Tr1 chloroethane 

16.5 

18.1 

0.02 

Trichloroothylono 

15.8 

13.1 

0.12 

Tr 1 chi orofi  uoroaathano 

7.18 

Trichloropropano 

Vinyl  chloride 

2.67 

5.28 

0.18 

D  Otflonstritcd  vtry  trratic  rtsuUs  Mtian  ttsttd  by  purgi-and-trap. 
c  Oaaonstratad  poor  purging  offlcioncy. 
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TABLE  2. 

DETERMINATION  OF  PRACTICAL  QUAIfTnATION  LIMITS 
(PQL)  FOR  VARIOUS  MATRICES* 


Matrix 

Factor^ 

Ground  water 

10 

Low-itvtl  soil 

10 

Water  alsclblt  liquid  waste 

500 

High-level  soil  and  sludge 

1250 

Non -water  alsclble  waste 

1250 

*Saap1t  PQLs  art  highly  Mtrix-dtptndtnt.  Tht  PQLs  llsttd  htrtin  art 
providtd  for  guldanct  and  say  not  always  bt  achitvabit. 

bpQL  >  [Ntthod  dtttctlon  Halt  (Tabit  1)]  X  [Factor  (Tabit  2)].  For  non* 
aqutous  sanplts,  tht  factor  Is  on  a  wtt*wt1ght  basis. 
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TABLE  3. 

CALIBRATION  AND  QC  ACCERTANCC  CRITERIA* 


Parameter 

Range 
for  Q 
(ug/L) 

Limit 
for  s 
(ug/L) 

Range 
for  X 
(ug/L) 

Range 

P.  P$ 
(*) 

Brofflodi chi oromethant 

IS. 2-24.8 

4.3 

10.7-32.0 

42-172 

Brofflofora 

14.7-25.3 

4.7 

5.0-29.3 

13-159 

Broooaethant 

11.7-28.3 

7.6 

3.4-24.5 

0-144 

Carbon  tetrachloride 

13.7-26.3 

5.6 

11.8-25.3 

43-143 

Chlorobenzene 

14.4-25.6 

5.0 

10.2-27.4 

38-150 

Chloroethane 

15.4-24.6 

4.4 

11.3-25.2 

46-137 

2-Ch1orotthy1 vinyl  ether 

12.0-28.0 

8.3 

4.5-35.5 

14-186 

Chloroform 

15.0-25.0 

4.5 

12.4-24.0 

49-133 

Chi oromethant 

11.9-28.1 

7.4 

0-34.9 

0-193 

01 broaochl oromethant 

13.1-26.9 

6.3 

7.9-35.1 

24-191 

1 ,2-01ch1orobenzent 

14.0-26.0 

5.5 

1.7-38.9 

0-208 

1,3-01 chi orobenzent 

9.9-30.1 

9.1 

6.2-32.6 

7-187 

1 . 4-01 chi orobenzent 

13.9-26.1 

5.5 

11.5-25.5 

42-143 

1,1 -01 chloroethane 

16.8-23.2 

3.2 

11.2-24.6 

47-132 

1,2 -01 chloroethane 

14.3-25.7 

5.2 

13.0-26.5 

51-147 

I,l-01ch1oroethent 

12.6-27.4 

6.6 

10.2-27.3 

28-167 

tran$-l,2-01ch1orotthtnt 

12.8-27.2 

6.4 

11.4-27.1 

38-155 

1,2-O1ch1oropropant 

14.8-25.2 

5.2 

10.1-29.9 

44-156 

c 1 s - 1 , 3 -01 chi oroproptnt 

12.8-27.2 

7.3 

6.2-33.8 

22-178 

trans-l,3-01ch1oroproptnt 

12.8-27.2 

7.3 

6.2-33.8 

22-178 

Methylene  chloride 

15.5-24.5 

4.0 

7.0-27.6 

25-162 

1,1,2 , 2-Tetrach1 oroethane 

9.8-30.2 

9.2 

6.6-31.8 

8-184 

Tetrachl oroethene 

14.0-26.0 

5.4 

8.1-29.6 

26-162 

1 , 1, 1-Tr1 chi oroethane 

14.2-25.8 

4.9 

10.8-24.8 

41-138 

1 , 1 , 2-Tr1ch1 oroethane 

15.7-24.3 

3.9 

9.6-25.4 

39-136 

Tri chi oroethene 

15.4-24.6 

4.2 

9.2-26.6 

35-146 

Tr 1 chi orof 1 uoroaethane 

13.3-26.7 

6.0 

7.4-28.1 

21-156 

Vinyl  chloride 

13.7-26.3 

5.7 

8.2-29.9 

28-163 

q  -  conctntrition  Masurto  in  qt;  cntcK  SMpit,  in  ug/L. 
s  "  Standard  davlatlon  of  four  rtcovtry  Masuraaonts,  In  ug/L. 

X  •  Avoragt  racovtry  for  four  rtcovtry  Mtsunawnts,  In  ug/L. 

P,  Ps  *  Ptrctnt  rtcovtry  atasurtd. 

0  «  Dtttcttd;  rtsult  aust  bt  grtattr  than  ztro. 

*Cr1ttr1a  art  froa  40  CFR  Part  136  for  Ntthod  601  and  wtrt  calculattd 
assuaing  a  QC  chtck  saapit  conctntratlon  of  20  ug/l. 
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TABLE  4. 

NETHOO  ACCURACY  AND  PRECISION  AS  FUNCTIONS  OF  CONCENTRATION* 


Parameter 

Accuracy,  as 
recovery,  x' 
(ug/L) 

Single  analyst 
precision,  Sr* 
(ug/L) 

overall 

precision, 

S'  (ug/L) 

Bromod 1 chi oroaethane 

1.12C‘1.02 

0.11z«0.04 

0.20X41.00 

Bromofone 

0.96C-2.0S 

0.12x*0.58 

0.21X42.41 

Bromomethane 

0.76C-1.27 

0.28X40.27 

0.36X40.94 

Carbon  tetrachloride 

0.98C-1.04 

0.15X40.38 

0.20X40.39 

Chlorobenzene 

l.OOC‘1.23 

O.ISX‘0.02 

0.18X41.21 

Chloroethane 

0.99C-1.S3 

0.14X-0.13 

0.17X40.63 

2-Ch1oroethy1v1ny1  etherh 

l.OOC 

0.20X 

0.35X 

Chloroform 

0.93C<0.39 

0.13X40.15 

0.19X-0.02 

Chi oroaethane 

0.77C>0.18 

0.28X-0.31 

0.52X41.31 

01 broaochl oroaethane 

0.94C>2.72 

0.11X41.10 

0.24X41.68 

1 , 2-01ch1 orobenzene 

0.93C4>1.70 

0.20X40.97 

0.13X46.13 

1 . 3  >01 chi orobenzene 

0.9SC>0.43 

0.14X42.33 

0.26X42.34 

1,4>01 chi orobenzene 

0.93C‘0.09 

0.15X40.29 

0.20X40.41 

1,1 >01 chloroethane 

0.95C-1.08 

0.08X40.17 

0.14X40.94 

1,2-01 chloroethane 

1.04C-1.06 

0.11X40.70 

0.15X40.94 

l,l-01ch1oroethene 

0.98C‘0.87 

0.21X‘0.23 

0.29X‘0.04 

trans • 1 , 2 ‘01 chi oroethene 

0.97C‘0.16 

0.11X41.46 

0.17X41.46 

1 , 2 -01 chi oropropane^ 

l.OOC 

0.13X 

0.23X 

c 1 s - 1 , 3 -01 chi oropropeneh 

l.OOC 

0.18X 

0.32X 

tran  s  > 1 , 3 • 01 chi oropropeneh 

l.OOC 

0.18X 

0.32X 

Methylene  chloride 

0.91C‘0.93 

0.11X40.33 

0.21X41.43 

1,1,2,2'Tetrachloroethane 

0.95C>0.19 

0.14X42.41 

0.23X42.79 

Tetrachl oroethene 

0.94C«0.06 

0.14X40.38 

0.18X42.21 

1,1,1-Trlchloroethane 

0.90C‘0.16 

0.15X40.04 

0.20X40.37 

1 , 1 , 2 ' Tri chi oroethene 

0.86C40.30 

0.13X‘0.14 

0.19X40.67 

Trichl oroethene 

0.8700.48 

0.13X‘0.03 

0.23X40.30 

Tri chi orofi uoroaethano 

0.89C-0.07 

0.15X40.67 

0.26X40.91 

Vinyl  chloride 

Q.97C‘0.36 

0.13X40.66 

0.27X40.40 

x'  •  Exptcttd  rtcovtry  for  ont  or  aoro  Mosuroaonts  of  •  saapio 
containing  a  concontratloa  of  C,  In  ug/L. 

Sr*  •  Expoctad  slnolo  analyst  standard  dovlatlon  of  aoasuraaonts  at  an 
avtrago  concontratloa  of  rrla  i^L. 

S'  •  Expoctad  Intori aboratory  standard  dovlatlon  of  aoasuroaonts  at  an 
avtrago  concentration  foond  of  x.  In  ug/L. 

C  -  Tnio  valoo  for  tho  concontratloa.  In  ug/L. 

X  ■  Avtrago  rtcovory  found  for  aoasurunts  of  saaplos  containing  a 
concentration  of  C,  In  ug/L. 

*FnM  40  CFR  Part  136  for  Nothod  601. 

DEstlaatos  based  upon  tho  porforaanco  In  a  single  laboratory. 
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METHOD  8020 

AROMATIC  VOUTILE  ORGAMICS 


1.0  SCOPE  AND  APPLICATION 

1 

1.1  Method  8020  Is  used  to  detemlne  the  concentration  of  various 
aromatic  volatile  organic  compounds.  Table  1  Indicates  compounds  which  may  be 
determined  by  this  method  and  lists  the  method  detection  limit  for  each 
compound  In  reagent  water.  Table  2  lists  the  practical  quantitation  limit 
(PQL)  for  other  matrices. 


2.0  SUMMARY  OF  METHOD 

2.1  Method  8020  provides  chromatographic  conditions  for  the  detection  of 
aromatic  volatile  compounds.  Samples  can  be  analyzed  using  direct  Injection 
or  purge-and-trap  (Method  5030).  Ground  water  samples  must  be  determined 
using  Method  5030.  A  temperature  program  is  used  in  the  gas  chromatograph  to 
separate  the  organic  compounds.  Detection  Is  achieved  by  a  photo*1on1zat1on 
detector  (PIO). 

2.2  If  Interferences  are  encountered,  the  method  provides  an  optional 
gas  chromatographic  column  that  may  be  helpful  In  resolving  the  analytes  from 
the  Interferences  and  for  analyte  confirmation. 


3.0  INTERFERENCES 

3.1  Refer  to  Method  5030  and  8000. 

3.2  Samples  can  be  contaminated  by  diffusion  of  volatile  organics 
(particularly  chlorofluorocarbons  and  methylene  chloride)  through  the  sample 
container  septum  during  shipment  and  storage.  A  field  sample  blank  prepared 
from  reagent  water  and  carried  through  sampling  and  subsequent  storage  and 
handling  can  serve  as  a  check  on  such  contamination. 


4.0  APPARATUS  AND  MATERIALS 

4.1  Gas  chromatograph; 

4.1.1  Gas  Chromatograph:  Analytical  system  complete  with  gas 
chromatograph  suitable  for  on-column  injections  or  purge-and-trap  sample 
Introduction  and-all  required  accessories.  Including  detectors,-  column 
supplies,  recorder,  gases,  and  syringes.  A  data  system  for  measuring 
peak  heights  and/or  peak  areas  Is  recommended. 
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TABLE  1.  CHROMATOGRAPHIC  CONOITIONS  AND  METHOD  DETECTION  LIMITS  FOR  AROMATIC 
VOUTILE  ORGANICS 


Compound 

Retention  time 
(min) 

Col.  1  Col.  2 

Method 

detection 

11m1t« 

(ug/L) 

Benzene 

3.33 

2.75 

0.2 

Chlorobenzene 

9.17 

8.02 

0.2 

1 . 4-D1 chlorobenzene 

16.8 

16.2 

0.3 

1.3-01 chlorobenzene 

18.2 

15.0 

0.4 

1 . 2-01ch1 orobenzene 

25.9 

19.4 

0.4 

Ethyl  Benzene 

8.25 

6.25 

0.2 

Toluene 

5.75 

4.25 

0.2 

Xylenes 

^  Using  purge«and*trap  method  (Method  5030). 


TABLE  2.  DETERMINATION  OF  PRACTICAL  QUANTITATION  LIMITS  (PQL) 
MATRICES* 

FOR  VARIOUS 

Matrix 

Factor^ 

Ground  water 

10 

Low-level  soil 

10 

Water  miscible  liquid  waste 

500 

High-level  soil  and  sludge 

1250 

Non-water  miscible  waste 

1250 

*Semple-PQLs  ere  highly  metrlx-dependent.  -  -Tht--PQU  listed  herein  ere 
provided  for  guidance  and  nay  not  always  be  achievable. 

>»PQL  -  [Method  detection  limit  (Table  1)]  X  [Factor  (Table  2)].  For  non< 
aqueous  samples,  the  factor  Is  on  a  wet-weight  basis. 
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4.1.2  Colwns: 


4. 1.2.1  ColuMi  1:  6* ft  X  0.082-1n  1.0.  1304  stainless  steel 
or  glass  colun  packed  with  5S  SP-1200  and  1.75X  Bentone-34  on 
100/120  Msh  Supelcort  or  equivalent. 

4. 1.2.2  Column  2:  8*ft  x  0.1*1n  I.O.  stainless  steel  or  glass 
column  packed  with  5S  1» 2, 3*Tr1s(2*cyanoethoxy) propane  on  60/80  mesh 
Chromosorb  W*AW  or  equivalent. 

4.1.3  Detector:  Photoionization  (PIO)  (h«Nu  Systems,  Inc.  Model 

PI-51-02  or  equivalent). 

4.2  Sample  Intryluctlon  apparatus t  Refer  to  Method  5030  for  the 
appropriate  equipment  for  sample  Introduction  purposes. 

4.3  Syringes:  A  S-mL  Luerlok  glass  hypodermic  and  a  5-mL,  gas-tight 
with  shutofT  valve. 

4.4  Volumetric  flask;  10-,  50-,  100-,  500-,  and  1,000-mL  with  a  ground- 
glass  stopper. 

4.5  Mlcrosvrlnoe;  10-  and  25-uL  with  a  0.006-1n  I.D.  needle  (Hamilton 
702N  or  equivalent)  and  a  100-uL. 


5.0  REAGENTS 

5.1  Reagent  water;  Reagent  water  Is  defined  as  a  water  In  which  an 
Interferent  Is  not  oEserved-  at  the  method  detection  limit  (MDL)  of  the 
parameters  of  Interest. 

5.2  Stock  standards;  Stock  solutions  may  be  prepared  from  pure  standard 
materials  or  purchased  as  certified  solutions.  Prepare  stock  standards  In 
methanol  using  assayed  liquids.  Because  of  the  toxicity  of  benzene  and  1,4- 
dlchlorobenzene,  primary  dilutions  of  these  materials  should  be  prepared  In  a 
hood. 


5.2.1  Place  about  9.8  ml  of  methanol  In  a  10-mL  tared  ground-glass- 
stoppered  volumetric  flask.  Allow  the  flask  to  stand,  unstoppered,  for 
about  10  min  or  until  all  alcohol -wetted  surfaces  have  dried.  Weigh  the 
flask  to  the  nearest  0.1  mg. 

5.2.2  Using  a  100-uL  syringe,  iMedlately  add  two  or  more  drops  of 
assayed  reference  material  to  the  flask;  then  reweigh.  The  liquid  must 
fall  directly  Into  the  alcohol  without  contacting  the  neck  of  the  flask. 

5.2.3  Reweigh,  dilute  to  volume,  stopper,  and'then  mix  by  Inverting 
the  flask  several  times.  Calculate  the  concentration  In  mlcrograms  per 
microllter  (ug/uL)  from  the  net  gain  In  weight.  When  compound  purity  Is 
assayed  to  be  96X  or  greater,  the  weight  may  be  used  without  correction 
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to  calculate  the  concentration  of  the  stock  standard.  Comerclally 
prepared  stock  standards  oMy  be  used  at  any  concentration  If  they  are 
certified  by  the  nanufacturer  or  by  an  Independent  source. 

5.2.4  Transfer  the  stock  standard  solution  Into  a  Teflon-sealed 
screw-cap  bottle.  Store,  with  nlnlaal  headspace,  at  4*C  and  protect  fro* 
light. 

5.2.5  All  standards  must  be  replaced  after  6  months,  or  sooner  If 
comparison  with  check  standards  Indicates  a  problem. 

5.3  Secondary  dilution  standards:  Using  stock  standard  solutions,  pre¬ 
pare  In  methanol  secondary  dilution  standards,  as  needed,  that  contain  the 
compounds  of  Interest,  either  singly  or  mixed  together.  The  secondary 
dilution  standards  should  be  prepared  at  concentrations  such  that  the  aqueous 
calibration  standards  prepared  in  Paragraph  5.4  will  bracket  the  working  range 
of  the  analytical  system.  Secondary  dilution  standards  should  be  stored  with 
minimal  headspace  for  volatiles  and  should  be  checked  frequently  for  signs  of 
degradation  or  evaporation,  especially  Just  prior  to  preparing  calibration 
standards  from  them. 

5.4  Calibration  standards;  Calibration  standards  at  a  minimum  of  five 
concentration  levels  are  prepared  In  reagent  water  from  the  secondary  dilution 
of  the  stock  standards.  One  of  the  concentration  levels  should  be  at  a 
concentration  near,  but  above,  the  method  detection  limit.  The  remaining 
concentration  levels  should  correspond  to  the  expected  range  of  concentrations 
found  In  real  samples  or  should  define  the  working  range  of  the  GC.  Each 
standard  should  contain  each  analyte  for  detection  by  this  method  (e.g.,  some 
or  all  of  the  compounds  listed  In  Table  1  may  be  Included).  In  order  to 
prepare  accurate  aqueous  standard  solutions,  the  following  precautions  nnist  be 
observed. 


^  5.4.1  Oo  not  Inject  more  than  20  uL  of  alcoholic  standards  Into  100 

ml  of  reagent  water. 

5.4.2  Use  a  25-uL  Hamilton  702N  microsyringe  or  equivalent 
(variations  In  needle  geometry  will  adversely  affect  the  ability  to 
deliver  reproducible  volumes  of  methanol 1c  standards  Into  water). 

5.4.3  Rapidly  Inject  the  alcoholic  standard  Into  the  filled 
volumetric  flask.  Remove  the  needle  as  fast  as  possible  after  Injection. 

5.4.4  Nix  aqueous  standards  by  inverting  the  flask  three  times 

only. 

5.4.5  Fill  the  sample  syringe  from  the  standard  solution  contained 
In  the  expanded  area  of  the  flask  (do  not  use  any  solution  contained  In 
the  neck  of  the  flask). 
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5.4.6  Never  use  pipets  to  dilute  or  transfer  sallies  or  aqueous 
standards. 

5.4.7  Aqueous  standards  are  not  stable  and  should  be  discarded 
after  1  hr,  unless  properly  sealed  and  stored.  The  aqueous  standards  can 
be  stored  up  to  24  hr,  If  held  In  sealed  vials  with  zero  headspace. 

5.5  Internal  standards  (If  Internal  standard  calibration  Is  used);  To 
use  this  approach,  the  analyst  must  select  one  or  nore  Internal  standards  that 
are  similar  In  analytical  behavior  to  the  compounds  of  Interest.  The  analyst 
must  further  demonstrate  that  the  measurement  of  the  Internal  standard  Is  not 
affected  by  method  or  matrix  Interferences.  Because  of  these  limitations,  no 
Internal  standard  can  be  suggested  that  Is  applicable  to  all  samples.  The 
compound,  alpha, alpha.alpha-trlfluorotoluene  recommended  for  use  as  a 
surrogate  spiking  confound  (Paragraph  5.6)  has  been  used  successfully  as  an 
internal  standards. 

5.5.1  Prepare  calibration  standards  at  a  minimum  of  five 
concentration  levels  for  each  parameter  of  interest  as  described  In 
Section  5.4. 

5.5.2  Prepare  a  spiking  solution  containing  each  of  the  Internal 
standards  using  the  procedures  described  In  Sections  5.2  and  5.3.  It  Is 
recommended  that  the  secondary  dilution  standard  be  prepared  at  a 
concentration  of  IS  ug/mL  of  each  Internal  standard  compound.  The 
addition  of  10  uL  of  this  standard  to  5.0  ml  of  sample  or  calibration 
standard  would  be  equivalent  to  30  ug/L. 

5.5.3  Analyze  each  calibration  standard  according  to  Section  7.0, 
adding  10  uL  of  Internal  standard  spiking  solution  directly  to  the 
syringe. 

5.6  Surrogate  standards:  The  analyst  should  monitor  both  the 
performance  of  the  analytical  system  and  the  effectiveness  of  the  method  In 
dealing  with  each  sample  matrix  by  spiking  each  sample,  standard,  and  reagent 
water  blank  with  surrogate  compounds  (e.g,  alpha, alpha, alpha-trlfluorotoluene) 
recommended  to  encompass  the  range  of  the  temperature  program  used  In  this 
method.  From  stock  standard  solutions  prepared  as  In  Section  5.2,  add  a 
volume  to  give  750  ug  of  each  surrogate  to  45  ml  of  reagent  water  contained  In 
a  50-mL  volumetric  flask,  mix,  and  dilute  to  volume  for  a  concentration  of 

15  ng/uL.  Add  10  uL  of  this  surrogate  spiking  solution  directly  Into  the  5-mL 
syringe  with  every  sample  and  reference  standard  analyzed.  If  the  Internal 
standard  calibration  procedure  Is  used,  the  surrogate  compounds  may  be  added 
directly  to  the  Internal  standard  spiking  solution  (Paragraph  5.5.2). 

5.7  Methanol t  pesticide  quality  or  equivalent.  Store  away  from  other 

solvents. 
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6.0  SAMPLE  COLLECTION,  PRESERVATION,  AND  HANDLING 


6.1  See  the  Introductory  uteri a1  to  this  chapter.  Organic  Analytes, 
Section  4.1. 


7.0  PROCEDURE 

7.1  Volatile  conpounds  are  Introduced  into  the  gas  chroutograph  either 
by  direct  Injection  or  purge«and-trap  (Method  5030).  Method  5030  uy  be  used 
directly  on  ground  water  samples  or  low-level  contaminated  soils  and 
sediments.  For  medluu-level  soils  or  sedlunts,  uthanollc  extraction,  as 
described  In  Method  5030,  uy  be  necessary  prior  to  purge-and-trap  analysis. 

7.2  Gas  chroutooraohy  conditions  (Recownended) ; 

7.2.1  ColuM  1:  Set  helium  gas  flow  at  36  mL/m1n  flow  rate.  The 
temperature  program  sequences  are  as  follows:  For  lower  boiling 
compounds,-  operate  at  50*C  Isotherul  for  2  min;  then  program  at  6*C/m1n 
to  90*C  and  hold  until  all  compounds  have  eluted.  For  higher  boiling 
range  of  compounds,  operate  at  SQ*C  Isotherul  for  2  min;  then  program  at 
3*C/m1n  to  110*C  and  hold  until  all  compounds  have  eluted.  Coluu  1 
provides  outstanding  separations  for  a  wide  variety  of  aroutlc 
hydrocarbons.  Column  1  should  be  used  as  the  priury  analytical  column 
because  of  Its  unique  ability  to  resolve  para-,  uta-,  and  ortho-aroutic 
Isomers. 


7.2.2  Coluu  2:  Set  helium  gas  flow  at  30  mL/m1n  flow  rate.  The 
tensierature  program  sequence  Is  as  follows:  40*C  Isotherul  for  2  min; 
then  2*C/m1n  to  100*C  and  hold  until  all  compounds  have  eluted.  Column 
2,  an  extremly  high-pplarlty  coluu,  has  been  used  for  a  number  of  years 
to  resolve  aroutlc  hydrocarbons  from  alkanes  In  complex  samples. 

_  However,  because  resolution  between  sou  of  the  aroutics  Is  not  as 
efficient  as  with  Coluu  1,  Coluu  2  should  be  used  as  a  confirutury 
coluu. 

7.3  Calibration:  Refer  to  Method  8000  for  proper  calibration 

techniques'!  Use  Table  1  and  especially  Table  2  for  guidance  on  selecting  the 
lowest  point  on  the  calibration  curve. 

7.3.1  Calibration  must  take  place  using  the  sau  sample 
Introduction  uthod  that  will  be  used  to  analyze  actual  samples  (see 
Section  7.4.1). 

7.3.2  The  procedure  for  Internal  or  external  calibration  uy  be 
used.  Refer  to  Method  8000  for  a  description  of  each  of  these 
procedures. 
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7.4  Gas  chromtocraohic  analysis: 


7.4.1  Introduce  volatile  conpounds  Into  the  gas  chroMtograph  using 
either  Method  5030  (purge*and>trap  nethod)  or  the  direct  Injection 
method.  If  the  Internal  standard  calibration  technique  Is  used,  add 

10  uL  of  Internal  standard  to  the  sample  prior  to  purging. 

7. 4. 1.1  Direct  injection:  In  very  limited  applications  (e.g., 
aqueous  process  wastes),  direct  Injection  of  the  sample  Into  the  6C 
system  with  a  10  uL  syringe  may  be  appropriate.  The  detection  limit 
Is  very  high  (approximately  10,000  ug/L);  therefore.  It  Is  only 
permitted  when  concentrations  In  excess  of  10,000  ug/L  are  expected 
or  for  water-soluble  compounds  that  do  not  purge.  The  system  must 
be  calibrated  by  direct  Injection  (bypassing  the  purge-and-trap 
device). 

7.4.2  Follow  Section  7.6  of  Method  8000  for  Instructions  on  the 
analysis  sequence,  appropriate  dilutions,  establishing  dally  retention 
time  windows,  and  Identification  criteria.  Include  a  mid-level  standard 
after  each  group  of  10  samples  In  the  analysis  sequence. 

7.4.3  Table  1  summarizes  the  estimated  retention  times  and 
detection  limits  for  a  number  of  organic  compounds  analyzable  using  this 
method.  An  example  of  the  separation  achieved  by  Column  1  Is  shown  In 
Figure  1.  Figure  2  shows  an  example  of  the  separation  achieved  using 
Column  2. 

7.4.4  Record  the  sample  volume  purged  or  Injected  and  the  resulting 
peak  sizes  (In  area  units  or  peak  heights). 

7.4.5  Calculation  of  concentration  Is  covered  In  Section  7.8  of 
Method  8000. 

7.4.6  If  analytical  Interferences  are  suspected,  or  for  the  purpose 
of  confirmation,  analysis  using  the  second  6C  column  Is  recommended. 

7.4.7  If  the  response  for  a  peak  Is  off-scale,  prepare  a  dilution 
of  the  sample  with  reagent  water.  The  dilution  must  be  performed  on  a 
second  aliquot  of  the  sample  which  has  been  properly  sealed  and  stored 
prior  to  use. 


8.0  QUALITY  CONTROL 

8.1  Refer  to  Chapter  One  for  specific  quality  control  procedures  and 
Method  8000  for  gas  chromatographic  procedures.  Quality  control  to  ensure  the 
proper  operation  of  the  purge-and-trap  device  Is  covered  In  Method  5030. 

8.2  Mandatory  quality  control  to  validate  the  6C  system  operation  Is 
found  In  Method  8000,  Section  8.6. 
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8.2.1  The  quality  control  check  sa^)1e  concentrate  (Method  8000, 
Section  8.6)  should  contain  each  paraaeter  of  Interest  at  a  concentration 
of  10  ug/aL  In  aethanol. 

8.2.2  Table  3  Indicates  the  calibration  and  QC  acceptance  criteria 
for  this  aethod.  Table  4  gives  aethod  accuracy  and  precision  as 
functions  of  concentration  for  the  analytes  of  Interest.  The  contents  of 
both  Tables  should  be  used  to  evaluate  a  laboratory's  ability  to  perfora 
and  generate  acceptable  data  by  this  aethod. 

8.3  Calculate  surrogate  standard  recovery  on  all  saaples,  blanks,  and 
spikes.  Determine  If  recovery  Is  within  Halts  (Halts  established  by 
performing  QC  procedure  outlined  In  Method  8000,  Section  8.10). 

8.3.1  If  recovery  Is  not  within  Halts,  the  following  Is  required. 

•  Check  to  be  sure  there  are  no  errors  In  calculations, 
surrogate  solutions  and  Internal  standards.  Also,  check 
Instrument  performance. 

•  Recalculate  the  data  and/or  reanalyze  the  extract  if  any  of 
the  above  checks  reveal  a  problem. 

•  Reextract  and  reanalyze  the  sanple  If  none  of  the  above  are 
a  problem  or  flag  the  data  as  'estimated  concentration.* 


9.0  METHOD  PERFORMANCE 

9.1  This  method  was  tested  by  20  laboratories  using  reagent  water, 
drinking  water,  surface  water,  and  three  Industrial  wastewaters  spiked  at  six 
concentrations  over  the  range  2.1*500  ug/L.  Single  operator  precision, 
overall  precision,  and  method  accuracy  were  found  to  be  directly  related  to 
the  concentration  of  the  parameter  and  essentially  Independent  of  the  sample 
matrix.  Linear  equations  to  describe  these  relationships  are  presented  In- 
Table  4. 


9.2  The  accuracy  and  precision  obtained  will  be  determined  by  the  sample 
matrix,  sample  Introduction  technique,  and  by  the  calibration  procedure  used. 
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TABLE  3.  CALIBRATION  AND  QC  ACCEPTANCE  CRITERIA* 


Paraaeter 

Range 
for  Q 
(UO/L) 

LiBit 
for  s 
(ug/L) 

Range 
for  J 
(ug/L) 

Range 

it) 

Benzene 

15.4-24.6 

4.1 

10.0-27.9 

39-150 

Chlorobenzene 

16.1-23.9 

3.5 

12.7-25.4 

55-135 

1,2*01 chlorobenzene 

13.6-26.4 

5.B 

10.6-27.6 

37-154 

1,3*01 chlorobenzene 

14.5-25.5 

5.0 

12.6-25.5 

50-141 

1 , 4*01 chlorobenzene 

13.9-26.1 

5.5 

11.6-25.5 

42-143 

Ethylbenzene 

12.6-27.4 

6.7 

10.0-28.2 

32*160 

Toluene 

15.5-24.5 

11.2-27.7 

46-148 

Q  «  Concentration  acasured  In  QC  check  sa^)1e,  -In  ug/L. 

s  «  Standard  deviation  of  four  recovery  aeasureaents,  In  ug/L. 

T  «  Average  recovery  for  four  recovery  neasureaents,  In  ug/L. 

P,  Pj  «  Percent  recovery  aeasured. 

^Criteria  are  froa  40  CFR  Part  136  for  Method  602  and  were  calculated 
assuaing  a  QC  check  saaple  concentration  of  20  ug/L.  These  criteria  are  based 
directly  upon  the  aethod  perforaance  data  In  Table  4.  Where  necessary,  the 
Halts  for  recovery  have  been  broadened  to  assure  applicability  of  the  Halts 
to  concentrations  below  those  used  to  develop  Table  1. 
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TABLE  4.  METHOD  ACCURACY  AND  PRECISION  AS  FUNCTIONS  OF  COMCEIITRATION 


_ 

ParaMtar 

Accuracy,  as 
racovary t  x* 
N/lJ 

Singit  analyst 
pracislon.  s^' 

(vg/ii 

Overall 

pracislon, 

S'  (ug/L) 

Banzana 

0.92C«0.57 

0.09R«0.59 

0.21X40.56 

Chlorobanzana 

0.95C40.02 

0.09X40.23 

0.17X40.10 

l,2«01ch1orobanzana 

0.93C<H).52 

0.17X-0.04 

0.22X40.53 

1 , 3-D1 chi orobanzana 

0.9BC-0.04 

0.15X-0.10 

0.19X40.09 

1 , 4*01 chi orobanzana 

0.93C-0.09 

0.15X40.28 

0.20X40.41 

Ethyl banzana 

0.94C-K).31 

0.17X40.46 

0.26X40.23 

Toluana 

0.94C«0.65 

0.09X40.48 

0.18X-0.71 

x*  «  Expccttd  rtcovtry  for  ont  or  aort  .MUurcMnts  .  of  a  .  sa^>1« . 
containing  a  concantratlon  of  C,  In  ug/L. 

Sr*  ■  Expactad  singla  analyst  standard  davlatlon  of  aaasuraaants  at  an 
avaraga  concantratlon  of  T,  In  ug/L. 

S'  «  Expactad  Intarlaboratory  standard  davlatlon  of  Masuraaants  at  an 
avaraga  concantratlon  found  of  T,  In  ug/L. 

C  •  Trua  valua  for  tha  concantratlon,  In  ug/L. 

T  «  Avaraga  racovary  found  for  Masuraaants  of  sa^los  containing  a 
concantratlon  of  C,  In  ug/L. 
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MDL  STUDY 


FIKLO  SIRVICBS  OlVXSZOIIt  Mobils  Laboratory  #3 


Analy^*: 

CLM/Ve- 

_ ^ClR/RsM 

C13F1N 

1,1-OCR 

OCM 

Mathod 

Rafaranea: 

8010 

8010 

8010 

8010 

8010 

Inatruaant: 

HP  5890 

Analyst: 

0PM 

Data: 

6/17/91 

Spk  Matrix: 

Natar 

Spk  Cone: 

Sna/SaU. 

Raault  1: 

12 

IS 

6.3 

3.6 

8.7 

Rasult  2: 

9.6 

12 

5.5 

4.2 

11 

Raault  3: 

9.7 

11 

4.4 

2.6 

8.8 

Rasult  4: 

6.7 

8.2 

3.4 

3.3 

6.8 

Rasult  S: 

6.8 

8.2 

3.3 

3.3 

6.8 

Raault  6: 

6.0 

7.6 

3.0 

2.9 

6.4 

Rasult  7: 

S.l 

6.6 

2.5 

1.7 

2.5 

Maan: 

8.0 

9.8 

4.1 

3.1 

7.3 

Std  .Oavs 

2.3 

2.6 

1.3 

0.72 

2.4 

Signal  / 

Neisa  Ratio 

3.S 

3.S 

3.2 

4.3 

3.0  ■ 

MDL* 

1.4 

1.6 

0.62 

0.45 

z.s 

RL* 

3.0 

4.0 

2.0 

1.0 

3.0 

NDL  STODY 


FIELD  SERVICES 

DIVISION: 

Mobila  Laboratory  #3 

Anslyta: 

t-1.2-OCl  1.1-OCA 

caci3 

lM,l-TCA 

CC14 

Mathod 

Rafaranea: 

8010 

Instrunant: 

HP  5890 

Analyst: 

0PM 

Data: 

6/17/91 

Spk  Matrix: 

Matar 

Spk  Cone: 

Sno/Sal 

Rasult  1: 

5.7 

4.4 

6.3 

8.4 

4.8 

Rasult  2: 

5.7 

4.2 

2.8 

7.8 

4.8 

Rasult  3: 

4.3 

3.4 

2.4 

6.3 

3.7 

Rasult  4: 

3.0 

2.1 

1.6 

4.9 

2.6 

Rasult  S: 

2,7 

2.2 

1.8 

4.6 

2.4 

Rasult  6: 

2.7 

2.0 

1.4 

4.3 

2.2 

Rasult  7: 

2.0 

1.6 

1.3 

3.7 

2.2 

Maan: 

3.7 

2.8 

2.5 

5.7 

3.3 

Std  .Oaat 

1.4 

1.1 

1.8 

1.7 

1.1 

Signal  / 

Nolsa  Ratio 

2.8 

2.S 

1.7 

3.3 

:3.-0 

MDt: 

O.M 

0.89 

i;x 

0.«9 

RLt 

2.0 

l.S 

2.S 

l.S 
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FXIU)  SSRVZCIS 

OZVZSZOMt 

Mobila  X.aboratery  #3 

Analytai 

1.2>OCA  TCI 

1,2-OCP 

CBBrC12 

e-i;3-0CP 

Mathod 

Rafaraaeat 

8010 

Inatruaantt 

HP  5890 

Analyst: 

0PM 

Data: 

6/17/91 

Spk  Matrix: 

Natar 

Spk  Cone: 

Sao/Sal 

Rasult  1: 

4.3 

4.6 

4.8 

3.5 

5.7 

Raault  2: 

4.5 

5.0 

5.1 

3.6 

5.1 

Rasult  3: 

3.6 

4.1 

3.0 

2.4 

4.0 

Rasult  4: 

2.4 

2.8 

2.5 

1.8 

2.4 

Rasult  5: 

2.4 

2.7 

2.5 

1.6 

2.3 

Rasult  6: 

2.1 

2.3 

2.4 

1.4 

2.1 

Rasult  7t 

1.9 

2.1 

2.1 

1.3 

1.9 

Maant 

3.0 

3.4 

3.2 

2.2 

3.4 

Std  Dari 

1.0 

1.1 

0^91 

-  1.4 

Signal  / 

Noisa  Ratio 

3.0 

3.1 

2.4 

2.4 

MDLt 

0.87 

'0:89 

o-.sr 

OZIT 

ont 

RLt 

l.S 

_ l.f 

1.1 

1.1 

2.0 

MDL  STODY 
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An«lytat 

PCS 

CIB 

1,1,2,2TCA 

1,3-DC8 

_ 1,4-0CB_ 

Mathed 

Rafaranea: 

8010 

Znabruaant: 

HP  5890 

Analyst: 

DFM 

Data: 

6/17/91 

Spk  Matrix: 

Hatar' 

Spk  Cone: 

Sne/Saa 

Rasult  1: 

6.2 

1.8 

9.9 

1.0 

4.5 

Rasult  2: 

S.9 

2.0 

8.1 

0.99 

4.1 

Rasult  3: 

4.8 

0.0 

5.2 

0.88 

3.2 

Rasult  4: 

3.2 

0.0 

4.1 

0.0 

2.5 

Rasult  S: 

3.1 

0.81 

0.0 

0.0 

1.9 

Rasult  6: 

2.8 

0.0  3.5 

0.0 

1.8 

Rasult  7: 

2.4 

3.1 

14 

1.8 

1.8 

Maaat 

4.1 

1.1 

8.4 

0.88 

2.8 

Std.Dav* 

1.1 

_  ^4,2 _ ^ 

_ 

_ _ 

Signal  / 

Moisa  Ratio 

1.0 

1.5 

1.6 

*2T1 

MDL: 

0.94 

-^0T8f 

RLt 

2.0 

1.5 

Analytat 

MAthod 

Rafarsnect 

Zns^ruMiitt 

Analysts 

Oatas 

Spk  Matrix t 
Spk  Cones 
Rasult  Is 
Rasult  2s 
Rssuit  3s 
Raault  4s 
Rasult  Ss 
Rasult  Ss 


Watar 

8ne/lal 

2«S 


2.1 

1.3 

0.11 


0.10 

0.72 


Rasult  7s 
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RADIAN  SOP  FOR  ON-SITE  SOIL  GAS  ANALYSIS 

FOR  THE  McClellan  ou  b  ri,  October  1991  through  march  1992 


1.0  PURPOSE 

The  purpose  of  this  Standard  Operating  Procedure  (SOP)  is  to  describe  the 
protocol  for  analyzing  soil  gas  samples  on  site  using  a  HP-S890  II  gas  chromatograph 
(GC)  with  capillary  column  and  photoionization  detector/electron  capture  detector 
(PID/ECD). 


2.0  EQUIPMENT 

•  Hewlett  Packard  5890  series  n  GC  (2)  with  PID  and  ECD 
detectors. 

•  Hewlett  Packard  3396  integrator  (2). 

•  Glass  SO  cc  syringe  with  l-Vi  inch  S.S.  luer  lok  needle  and 
interchangeable  ground  glass  barrel.  Popper  &  Sons. 

•  Pressure  Lok  A-2  gas  tight  syringe,  250  nL  (2),  Alltech  & 
Associates,  050031. 

•  Mininert  Teflon*  on/off  valve  with  luer  lok  fitting.  Alltech  & 
Associates,  654051. 

•  DB  624  capillary  column,  30  m  x  0.53  mm  (2),  Curtis  Matheson 
Scient,  256-434. 

•  Syringe  cleaning  oven  capable  of  maintaining  160”C  ±5**. 
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3.0 


CERTinED  GAS  STANDARDS 


4.0 


•  Aromatic  hydrocarbon  gas  standard  containing  100  ppmv  each  of 
benzene,  toluene,  o-i^lene,  and  p-Jiylene  in  UHP  nitrogen,  140  cubic 
feet,  Scott  Specialty  Gas. 

•  Chlorinated  hydrocarbon  gas  standard  containing  2  ppmv  each  of 
cis-l,2-dichloroethene,  trans-l,2-dichloroethene,  chloroform,  1,1,1- 
trichloroethane,  trichloroethene,  and  tetrachloroethene  in  UHP 
nitrogen,  140  cubic  feet,  Scott  Specialty  Gas. 

•  A  Scott  Specialty  Gas  single  component  gas  standard  containing  10 
ppmv  of  vinyl  chloride  in  UHP  N2. 

•  Working  standards  are  prepared  from  the  Scott  Specialty  Gas 
standards  in  low  pressure  IS  L  stainless  steel  canisters.  The  working 
standards  are  prepared  by  Radian  Austin’s  QA  group  by  dilution 
with  UHP  Nj.  The  halogenated  hydrocarbons  are  100  i^bv  in  the 
canister  standard.  Viityl  chloride  and  aromatic  hydrocarbons  are 
500  ppbv  in  the  canister  standard. 

GC  OPERATING  CONDITIONS 


Operating  parameters  on  the  HPS890  PID/ECD  are  as  follows: 


•  Injection  temp: 

•  Detector  temp: 


150"C 

PID/175*C;  ECD/30(fC 


•  Column  oven  temp: 

PID  Initial  temperature  SS’G,  for  12  minutes. 
Temperature  ranq>  rate  IS’XT/minute 
Final  temperature  7S”C,  hold  S  minutes 
ECD  3S*C  isothermal 
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Carrier  gas  flow: 


N2, 10  ml/minute 


•  Makeup  gas  flow: 

Nj,  ECD/40  ml/minute 

5.0 

CALIBRATION 

5.1 

Initial  Calibration 

•  The  HP5890  PID  and  ECD  will  be  calibrated  by  injecting  three 
different  volumes  of  a  canister  gas  standard  containing  the 
following: 


^xproximate 

Instrument 

Approximate 

Concentration 

Detector 

Calibration 

Compound 

(PBbv) 

Used 

Ranyg  (pphv^ 

Vii^l  chloride 

500 

PID 

100-500 

cis-U-DCE 

100 

PID 

20-100 

trans-l^-DCE 

100 

PID 

20-100 

Freon  113 

100 

ECD 

20-100 

Freon  12 

100 

ECD 

20-100 

Carbon  tetrachloride 

100 

ECD 

20-100 

Chloroform 

100 

ECD 

20-100 

1,1,1-TCA 

100 

ECD 

20-100 

TCE 

100 

ECD 

20-100 

PCE 

100 

ECD 

20-100 

Benzene 

500 

PID 

100-500 

Toluene 

500 

PID 

100-500 

l.-X3dene 

500 

PID 

100-500 

o>Xylene 

500 

PID 

100-500 

UHP  Nitrogen 

Balance 

— 

— 

The  standard  volumes  used  for  the  anafytes  quantitated  by  the  PID 
are  1.0  mLs,  0.5  mLs,  and  02  mLs.  The  standard  volumes  used  for 
the  analytes  quantitated  by  the  ECD  are  250  100  ft\^  and  50  ^1. 
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SJ 


•  A  retention  time  (RT)  for  each  calibrated  peak  is  entered  into  the 
integrator  used  for  that  compound/detector. 

•  An  RT  window  of  four  percent  is  entered  into  the  integrator  for 
identification  of  calibrated  compounds  in  the  field  samples. 

•  An  average  response  factor  is  calculated  from  the  three  standards 
described  above. 

•  A  relative  standard  deviation  of  less  than  or  equal  to  30%  must  be 
achieved  for  each  analyte  or  the  calibration  is  repeated. 

•  The  average  response  factor  is  entered  into  the  integrator  for  each 
compound  if  the  calibration  criteria  has  been  met 

Daity  Calibration  and  QC  Check 

•  The  daily  calibration  check  standard  is  analyzed  at  the  beginning  of 
every  analysis  day  that  the  multi-point  calibration  is  not  performed 
and  after  the  system  has  been  altered  or  adjusted. 

•  The  calibration  check  standard  is  a  mixture  of  the  analytes  of 
interest  (approximate^  40  ppbv  of  halogenated  hydrocarbons  and 
250  ppbv  of  aromatic  hydrocarbons  and  vinyl  chloride). 

•  The  recoveries  of  each  analyte  should  be  within  ±  30  percent  of  the 
expected  value.  If  the  recovery  of  one  analyte  exceeds  the  ±30 
percent  criteria  but  is  less  than  ±50  percent  recovery,  sample 
analysis  may  proceed  and  all  samples  analyzed  that  day  containing 
that  analyte  must  be  flagged  with  a  "Q”.  If  more  than  one 
component  of  the  calibration  check  standard  does  not  meet  this 
criteria  or  if  any  component  exceeds  ±50  percent  recovery,  the 
standard  is  reinjected.  If  the  second  calibration  check  standard  does 
not  meet  the  criteria,  corrective  action  must  be  taken  and/or  a  new 
multi-point  calibration  must  be  performed. 
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6.0 


•  At  the  end  of  the  day,  a  mid-level  calibration  standard  is  injected 
and  the  percent  recovery  is  calculated  for  each  calibrated 
compound.  If  any  analyte  in  the  QC  check  sample  varies  from  the 
expected  value  by  more  than  30  percent,  all  results  are  flagged  with 
"Q"  for  the  analyte. 

SAMPLE  ANALYSES 

•  A  SO  cc  glass  sampling  syringe  is  delivered  to  the  laboratory  with  the 
Field  Data  Sheet  and  Analytical  Result  Data  Sheet  containing  the 
chain-of-custody  documentation. 

•  The  operator  signs  the  chain-of-custody  and  records  the  time  of 
sample  transfer. 

•  A  250  microliter  aliquot  is  taken  from  the  50  cc  syringe  and  injected 
into  the  GC/ECD  instrument.  A  1.0  milliliter  aliquot  is  injected 
into  the  GC/PID  instrument  The  sample  identification  number, 
volume  of  sample  injected,  date,  and  run  number  are  recorded  in 
bound  logbooks  for  each  instrument 

•  If  a  dilution  is  necessary  to  get  the  analytes  within  the  calibration 
range,  one  of  two  procedures  are  used.  A  smaller  aliquot  of  the 
sample  is  injected  for  dilutions  up  to  10.  For  dilutions  greater  than 
10,  an  s^propriate  aliquot  of  the  sample  is  mixed  with  UHP 
nitrogen  in  a  50  cc  syringe  and  250  microliter  and  1.0  milliliter 
aliquots  of  the  mixture  are  injected  into  the  GC/ECD  and  GC/PID 
instruments,  respectively. 

•  After  the  end  of  the  run,  the  operator  enters  the  results  for 
calibrated  compounds  on  the  Analytical  Results  Data  Sheet 

•  Results  for  any  unidentified  compounds  are  calculated  using  the  RF 
for  the  calibrated  compound  closest  in  retention  time  to  the  peak  of 
the  unknown  compound.  The  result  is  entered  on  the  Analytical 
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Results  Data  Sheet  along  with  the  identity  of  the  closest  calibrated 
conq)ound. 


•  All  analyses  are  completed  within  a  4-hour  holding  time. 

•  The  injection  syringe  is  purged  with  UHP  air  or  nitrogen  between 
samples  and  UHP  air  is  injected  following  high  level  samples  (>  SO 
ppbv  on  ECD  or  >  2S0  ppbv  on  PID)  to  minimize  cross- 
contamination. 

7.0  BLANKS 

7.1  System  Blank 

•  A  system  blank  is  analyzed  daily. 

•  An  injection  is  made  with  a  250  microUter  aliquot  of  UHP  N2  on 
the  GC/ECD  and  with  a  1.0  ml  aliquot  of  UNP  N2  on  the  GC/PID. 
The  results  must  be  below  the  reporting  limits  before  field  samples 
are  analyzed. 

12  Held  Blank 

•  A  field  blank  (or  equipment  blank)  is  analyzed  daily. 

•  A  50  cc  sampling  syringe  is  selected  at  random  from  the  batch 
cleaned  the  previous  night  and  given  to  the  field  crew  to  use  for  the 
field  blank. 

•  The  field  blank  is  run  immediately  after  the  tystem  blank  by 
injecting  a  250  microliter  aliquot  The  field  blank  should  be  less 
than  10  ppbv  for  halogenated  conqwunds  and  less  than  50  i^bv  for 
aromatic  conqraunds. 

•  If  the  field  blank  exceeds  these  concentrations,  the  field  task  leader 
is  notified  and  another  field  blank  is  collected.  If  the  second  field 
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blank  does  not  meet  the  criteria,  all  data  for  that  day  containing  the 
analyte(s)  which  did  not  meet  the  criteria  are  flagged  with  an  ”FB”. 
Corrective  action  must  be  taken  before  the  next  sampling  day. 

73  Ambient  Blank 

•  A  250  microliter  aliquot  of  ambient  air  is  taken  from  the  on-site  lab 
or  a  sampling  site  and  analyzed.  An  ambient  blank  is  collected 
when  contamination  from  ambient  air,  either  during  analysis  or 
sampling,  is  suspected. 

8.0  DUPLICATE  INJECTIONS 

•  Every  five  samples,  a  duplicate  sample  is  taken  from  the  SO  cc 
sampling  syringe  for  injection  into  the  GC  to  monitor  arudytical 
reproducibility. 

•  If  the  relative  percent  difference  is  greater  than  30  percent  for 
analytes  within  the  calibration  range,  the  GC  system  is  checked  for 
leaks  or  plugs  and  a  third  aliquot  is  injected.  If  the  RPD  of  the 
third  aliquot  is  greater  than  30  percent  from  either  of  the  first  two 
injections,  the  next  sample  is  also  analyzed  in  duplicate.  If  the  RPD 
of  those  duplicates  is  greater  than  30  percent,  corrective  action  must 
be  taken  before  sample  analysis  can  proceed. 

9.0  DETECTION  UMIT  STUDY 

A  detection  limit  study  is  performed  at  the  beginning  of  each  soil  gas 
sampling  and  anafysis  project  by  analyzing  a  low-level  mixed  standard  seven  times.  The 
method  detection  limit  is  calculated  by  multiplying  the  standard  deviation  of  the 
replicates  for  each  analyte  by  three.  This  method  is  outlined  in  Appendix  B,  Part  136  of 
the  Federal  Register  40  CFR.  Values  will  not  be  reported  below  the  detection  limit. 


gc-sop(04)/030392/liDS 


7 


10.0 


SHUTDOWN  FOR  OVERNIGHT 


•  The  column  is  cooled  to  35**  C  and  the  septa  are  replaced  in  the 
injection  port  of  each  GC. 

•  The  column  is  heated  to  125"  C  for  overnight  bakeout 

•  Used  SO  cc  sampling  syringes  are  disassembled  and  put  in  the 
syringe  cleaning  oven  at  160^  C  for  decontamination. 

11.0  CORRECTIVE  ACTIONS  AND  PREVENTATIVE  MAINTENANCE 

11.1  Leak-Checking  the  Sampling  Syringe 

At  the  end  of  the  GC  run,  the  SO  cc  sampling  syringe  is  checked  for  leaks 
or  plugs  by  the  following  procedure. 

•  The  nuninert  valve  is  opened  and  the  plunger  is  pushed  forward  to  . 
eiqMl  soil  gas  from  the  needle.  This  is  done  in  a  well  ventilated 
area. 

•  If  excess  resistance  is  enctnmtered  the  mininert  valve  and  stainless 
steel  needle  are  inspected  for  plugs.  This  is  noted  in  the  logbook 
and  on  the  Analytical  Results  Summary  Sheet  for  the  sample. 

•  If  the  mininert  valve  fits  loosefy  on  the  50  cc  syringe  it  is  discarded. 
This  is  noted  on  the  Anafytical  Results  Summary  Sheet 

112  Changliig  Irdectkm  Port  Septum 

•  The  injection  port  septum  is  changed  at  the  end  of  eadi  day  to 
allow  overnight  conditioning. 

•  If  the  RTs  of  calibrated  conqxrunds  shift  by  more  than  0.08  and  the 
air  peak  also  shifts,  the  septum  is  changed  before  miming  ar^  more 
samples. 
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Gas  Pnrifying  Filter 


•  If  the  background  signal  from  the  PID/ECD  detector  suddenly 
changes  and  no  leaks  are  found,  a  new  gas  purifying  filter  is 
installed  in  the  carrier  gas  line. 

11.4  Downtime  on  GCs 

•  If  one  of  the  GCs  cannot  be  calibrated  due  to  an  instrument 
malfunction,  an  emergency  (24  hour)  service  visit  will  be  requested 
from  U.S.  Analytical  Instruments. 

•  If  downtime  is  projected  to  exceed  48  hours  a  backup  HPS890 
ECD/PID  from  the  Radian  office  will  be  brought  on  site. 

•  A  spare  10.6  EV  lamp  for  each  PID  detector  will  be  on-site  to 
minimize  downtime  from  lamp  burnout 

12.0  REPORT  FIAGS 

The  following  flags  will  be  used  on  the  Analytical  Results  Data  Sheet  to 
qualify  data.  These  flags  may  be  entered  by  the  analyst  or  a  member  of  the  QA  staff 
who  reviews  the  data.  A  comment  is  included  on  the  Analytical  Results  Data  Sheet  by 
the  analyst  if  unusual  circumstances  are  encountered  or  further  e;q>lanation  may  be 
helpful  in  assessing  the  qualify  of  the  data. 
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REPORT  FLAG  DEnNITIONS  FOR  DOWNHOLE  SOIL  GAS 


FB  ==  Detected  in  field  blank 
B  =  Detected  in  system  blank 

G  =  Indicates  an  estimated  value  due  to  GC  interferences 
PL  ~  Duplicate  injection  RPD  outside  control  limits 
NA  =  Not  analyzed 

ND  =  Not  detected  at  specified  detection  limit 
E  =  Value  exceeds  the  calibration  range 

Q  =  Lower  accuracy  than  expected  evidenced  by  calibration  or  CX^  check  standard 
outside  quality  control  limits 

Y  =  Value  suspect  due  to  plugged  or  leaking  sampling  syringe. 

J  =  Estimated  value  of  tentatively  identified  compound. 

PF  =  Duplicate  field  sample  RPD  outside  control  limits. 

@  =  Results  are  less  than  five  times  the  method  detection  limit. 
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OU  B  SOIL  GAS  ANALVnCAL  RESULTS  DATA  SHEET 


^  Lab  ID: _  SampUng  Time:. 

Date:  /  / _  Aiia^  Iniriah:. 


Injection  Number 
Instrument: 

Analysis  Time: 
Injection  Volume  (^L): 
Dilution  Factor 
QA  Code^^^: 


(^)QA  Code:  NS  -  Nonnal  Sample  Result  (only  ooe  per  sample  ID  per  method) 

_  LD  -  Duplicate  Analysis  Result  (at  same  dilntioa  fiKtor  as  NS) 


Compound  Detected:  Concentration  (ppbv): 

Freon  12  _ 

Freon  113 

Chloroform  _ 

l,l.l*Tricliloroethane  _ _ 

Carbon  tetrachloride  _ 

Trichloroethene  _________ 

Te^rachloroethene  _______ 

Viriyi  chloride 

.tranS'l^-Dichloroetliene  _ 

'cis>l,2*Dichloroethene  _________ 

l,l*Dichloroethene  _________ 

Benzene  _ 

Toluene  ________ 

m-  &  p-Xylene  __________ 

o-Xylene 

Unknown _ _  _ 

Unknown  _ 

Unknown _  _ 


RPD 

Of  applicable) 


COMMENTS: 


CHAIN  OF  CUSTODY: 

Released  by  (Sampler): _ 

Received  by; 

Released  by: _ 

p|leceived  by: _ 


Date/Time _ /, 

Date/Time _ /, 

Date/Time _ /. 

Date/nme  / 


BML  bMali/DM. 


031992/ia 


NET 


NATIONAL 

environmental 

TESTING,  INC. 


MET  HsMia.  liw 
1072  isrpantlns  Lsm 
Suns  0 

PtSSMUHOH.  CA  Oabss 
Tat:  (510)4M<400a 
Pu:  (110)  4114917 


STANDAIKD  ORRAIINO IROCKLVSE 
VOR 

HELD  8CR1IN1NO  AKALY918  OP 
son.  SAMPLES  FOR  POlaYCHUn^ 

ruhenyu  (PCB»o 


NKrPkdfki  be. 

Mtobb  Lilbttnttrgr  DlviiiMi 


MuehSiim 


NITNtM*.lM 


nBaU>  SGMCBNINO  ANALY81B  OF  SOIL  SAMTLES  FOE  YCi*l 

TiilLlOPCONTlNTS 


rTBUQt 

1.0  Soope  and  AjiplicaUon 
2.0  SuninAiy  of  Matbod 
3.0  SifiiQr 

4.0  Ratfanti  nd  Maiariili 
5.0  Idltrfmioei 
6.0  Preotdurei 

6.1  Inittttiiwtt  Opcntion 

6.2  Imtnunant  ralibutioB  Fiooodawi 

6.3  PipqNndoniiidSoufenofStMdardSdlvd^ 

6.4  Simple  PiapuatliOQ 

6.5  Prapac»danofNi&i»Spttgil 

6.6  DocumaniaHop 

6.7  CilfiulattoM 
7.0  Coolnl  Quality 

7.1  Dam  QMaUiy  O6|ooilv« 

7.2  Inlllal  Calibration  ai4  lidllal  Cilibfatim 


TAlLIOrCQNTDrns 

(Coailwt^ 


7.3  Ooatimiint  Omnitan  VfriflaMittt 

7.4  Mtthad  Blaak  Reqnlftmti^ 

7.5  M4trit  SpUoB^Mtok  DupMomb 

7.6  Mediod 
8.0  Kdbnaee  dtnionf 


NITNINII.IM  . 


SOP  fOK  FIELD  SCREENING  ANALYSIS  OF  SOIL  SAMPLES  FOR 
VOLYCBLORINATED  BlfHENYLS  (FCB'i) 


Pkiltee 

Polyohloiiiiaupd  BiphanyU  (PC9*s)  w«i«  maaufiiictiuvd  for  many  Indiutrlal  uiea 
undl  1976.  tlm  uma  tmilc  propardaa  that  miuto  PCB*i  lo  uaeftil,  their 
indettnicUbillty,  haa  resulted  in  widespread  binI  penliteot  oavinmaieatal 
ooAiaiiuiiaUon.  Aseoslni  and  removing  PCB  ooniaminattoii  always  invelvM 
latmiatoiy  analysis  to  meuiue  PCS  ««icantxilloiu. 

LO  Scope  aoJ  AppUeatloa 

Tliis  field  soraeBlflf  method  is  intended  lo  generate  data  of  toiown  quality  in  a 
short  dmo  to  allow  Itfiiadvo  evsluatfon  of  field  tampling  and/of  remedial  aedviUes 
as  they  progiess.  A  single  obemlst  can  complete  pitpaiitlon  and  analysis  of  up 
to  twenty-five  samples  per  day  using  this  technique.  Utls  technique  can  he  used 
for  the  analysis  of  chlordane  as  well  u  PCB'i  (oommereial  Aroclor  mixtuiei). 

LO  SuBHiiuy  ofMeChud 

Soil  Samples  are  extneted  by  shaking  with  acetone.  FOB’S  are  then  paitidoned 
into  bexana,  while  acetone  remains  in  the  aoueoiu-aml  sluny.  The  heune  exinct 
may  be  ticeted  with  1:1  H,30«.  which  oxidiaei  and  removes  a  broad  ruga  of 
potentially  Interfering  co-exoacied  oiganle  compounds,  including  elemental 
lulftir. 

^nal  analysis  Is  iqp  gM  ChiomBio|raphy  umg  and  eleeiion  capture  detector. 
Cillbntiaa  end  quantitation  iiperforxni^  by  summing  the  areas  of  the  four  largest 
poab  for  each  targei  Amdor  analyte.  Hie  analyst  identifies  PCB’s  by  patten] 
raoognilicMi;  eonflimatlon  of  IdeRtiflcadon  using  a  dlsiimUar  GC  odumn  is  not 
raqulnd. 


iOP  JPOR  imu)  SCRBXWINO  ANALYSIS  OF  SOIL  SAMFUES  FQK 
PQLYGBLOBJNATED  BDHSNYU 


3.0  SidMy 

QeiMnl  labontQiy  taCiOr  pnttioti  Ktqulni  Uitt  laboiwofy  ptnonnol  wiv 
IivoMeUv0  clufliiqg  wlienovor  handUflf  caviioAiowtil  itin^  and/or  dieflM 
raagants.  Minimum pioieoUvodottdasindvdeaiilMy claim.  d]ii]XMb)eglovai, 
long  panti  and  eloiMl'iopihoei.  AddMwiil  gnMKttvo  dotldi«  to  tm  uiod  w 
poittidal  for  axpoiun  to  axtieiiialy  toxio  or  eorroiiva  lubiianeei  miiU)  inoludea 
a  lab  ooai.  a  fine  ihkid,  nitxiJe  or  otiier  tiiicic,  imparnieible  gloves,  and  a  full* 
bcse  msplsator  widi  add/oiganlc  vapor  caitrMgu. 

Mondetory  uftty  e^uiproanl  Indudei  an  eye  waih,  a  flnt  aid  kU»  a  Ufa 
axtinguiito,  and  a  lis^  of  loeal  amargaocy  MrvJoo  phona  numbert  potted  near 
the  t^hooe.  A  box  of  aeid  spUt  mixture  ia  lequlied  where  adda  are  used. 

Att  nmpto  atudpuiadoni,  sample  picpaitiloni  aiul  ittuidaM  ptopaiidons  should 
be  performed  in  «  ftitoa  hood  with  a  linear  velocity  of  at  least  1  n./fie.  The 
elamiwi  csptura  detector  affluent  shoidd  be  routed  to  a  ftime  hood. 

AUomioaive  and  flammable  Uqaldi  should  be  itoied  in  cabinets  and/or  containers 
designed  to  oontiln  spills  and  mioimba  health  and  fire  danger, 

4.0  Beaganta  end  Metariall 


4.1  Raagiiirta 


4.1.1  1:1 11^4.  Fiepare  by  adding  voluina  of  ceneentrated  (18N) 
H)S04  slowly  to  «i  aqua!  votumr  of  organio-fiee,  deionized  water 
4.U  PHdcide  glide  aoeiOBe 

4.1.3  Peidclde  gmde  haxaiie 

4.1.4  Moidzedt  ecianlO'fkee 
(oharaeal'fllim^  waiar 


NfT9MMt,lM 


SOP  FOR  HELD  SCREENING  ANALYSIS  OF  SOIL  SAMPUS  FOR 
FOLYCULOIUNATEO  RIPIUENYLS  (FCR*l) 


4.2  LtDwaVB 

4.2.1  S«rv«il  Mfih  2  ml,  10  nl,  wd  25  ail  €lMl 

A  volunwtda  (liiikt  foi  M&dard  picpaia- 
tioni  tad  wBipla  dUttdoM 

4.2.2  AiiMtad  mlonlltef 


4.2.3  40  ml  glau  aonew-oipped  vitlt  (solvtntr 

wmM,  D.1.  waltr-wuiiod  and  bfiitM))  with 
tefloa-lM  cm 

4.2.4  12  iBl  |latt  acnwocppcd  outtaic  tvbei  with 

taflm-Sncd  cm*  Cm  ihould  be  lick- 
fiae. 

4.2.5  2  ml  ilMi  ttuafer  plpoic 
4.16  Rubber  putcur  plpet  bulbc 
4.2.7  SlabdMi  ilMt  looQpuUi 


SOP  FOR  nEU>  SCREENING  ANALYSIS  OF  SOIL  SAMPLES  FOR 
FOLYCnLOIUNATBD  DIFHBNYLS  <PCB*0 


4.3  Eq^pment 

4.3.1  Analyticiil  biUnot  capable  of  reailhif  to  O.Olf. 

4.3.2  Medianlcal  ahalnr 

4.3.3  Bleotronic  timer/stopwatch 

4.3.4  Thermomeier 

4.3.5  ReMgenuora  for  sample  itoiato  and  mtract 

Btongo 

4.3.6  Portable  declronlc  gas  leak  detector 

4.3.7  Iiutnimentation 

4.3.7.1  A  gai  ohramatognqih  lyitem  equipped 

wHh  an  electron  captwe  deiecior  end 
liquid  autosampler,  Idegiator  and/or 
dale  lyitom  capable  of  prodnolng  hard 
copy  ^romatogiaine  end  integrallon  ce> 
pom  Usiiag  intfvidnal  peak  arcaa. 

The  qwoiflo  syatom  ue^  by  NITT  win  be 
HP  OC  hardware  and  PS  Netoon  chromato¬ 
graphy  foftwaie. 

Air  instniment  equipped  with  dual  aato- 
mufdors,  and/ar  dual  ooluiiins  ind  dual  detect- 
Ofi  win  allow  limriltaiiooua  lompumluie 
programmed  analyies  of  standards  and/or 
■oniplM  udng  one  OC*  therdry  inercaaiiig 
instrument  throughput 

4.3.7.2  Instrument  oriticul  ^ere  parts  include 
atUosampkx  syiiiige8»  losHxleed  Itifeet- 
ion  port  iepta»  glass  bijectiea  port  U- 
iteri,  0.8  mm  graphite  fcnules,  and  a 
spare  analydcal  c^umn. 
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S.O  Dotorfcraicci 

S.l  Lft1ioi«toi7  ContamliuuMi 

5.1.1  Phthihte  pluUdzen  «•  the  most  common 

Iftboratofy  conttmliUAtt  enoounteied  in  the 
antly^  of  entnctible  oxginlea.  Any  non- 
teflon  pUstk}  or  rubber  meteriala  nmy 
ooAlain  potentiafly  kaehable  phthdates. 

5.1.2  Crms  oonlaminatloA  of  samples  and/or 

standards  by  other  high-li^  lemplea  and/or 
standards  may  msuH  fiom  inadequate  eleanln| 
of  labtvare  (flasks*  sooopolai*  or  syrinieB) 
or  careless  manlpubdoa  of  sanqil^  All 
lahwaxe  dKmld  be  soaked  In  aikionoa  deter- 
{oot  sdutlon,  ilnsod  with  D.L  water*  and 
Anally  rlneod  with  pesUoUe-grade  hmuuie 
after  each  uee.  Mlonditer  syringea  ihould 
bo  u^do-ifncod  In  each  of  three  soeeee- 
alvely  eloener  hoxann  waeh  vlala. 

Disposable  gtovee  should  be  worn  by  the 
analyit  whnoevtf  satnpfea  or  staadardi  me 
handled*  and  diould  Im  dtecaidad  between 
each  san^  and/or  standard  man^nilatioii 
to  adnlmlie  the  potential  for  ctowMiwilam- 
Inatkm. 
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6.0  Proe«diint 

6.1  Inttrumcttl  Opcratlmi 

6.1.1  Setup  and  troublediooUng  -  Refer  U>  numufiw- 

lurer'a  equlpraent  imauiOl  for  ittformatian  and 
inatnicUoA  as  needed. 

A  portable  eleetroidfi  gu  leak  detaotor  Is  die 
aaalysu*  most  valuable  tool  in  OC  tiottbla* 
ehooUiig,  and  ahould  be  vaad  after  adjuating 
any  fittiogi  or  whenever  obsomatosn^y  pob- 
lemi  develop. 

6.1.2  RravenlivaMalntciiaiice 

Replaceiiieiil  of  liyeeiioo  port  septa  and  rlna- 
ing  and  nplenblunent  oi  dio  autoaarapler  sol' 
vent  rinae  viala  dtould  oeour  after  caoh  100 
iidecUona. 

Clipping  of  the  ocdunuii  leplaeeiDent  of  the 
glais  li^ecdon  port  liner,  or  deleotor  bakeout 
may  be  requited  nwiu  freiptenily  diaa  once  per 
month,  but  Should  not  be  pecftrrmed  when  a  ayf 
lem  is  geneialing  icoqitnble  data. 
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6.1.3  Tnftniiiitiit  GondHIoiu 

6. 1.3.1  AtttoutnplM- (HP  7673) 

S«t  to  fiait  5x  la  elMa  colvaat  and 
2x  la  ttmple  b«<!9ra  «ach  ii\|eetioa. 

Set  injeeiloii  volume  at  2ul. 

6.1.3.3  Qaa  ChioflaatogR^h  (HP  5890  IQ 

Injeotkm  port:  podced,  at  27(PG 

Cokifim:  30m  X  0.52nim,  1.2iim 
flim  Dll-5  or  equivalent. 

Column  oven  lemperaiun; 

11S*C  lot  2  ntoutee.  lamp  at 
5*C/ndmiie  tn  275^;»  IkAI  for 
SmimitM, 

V 

CiRier  Gas: 

5%  methane/argon  at  7  ml/inlAiile 
BCD  detector  Uook  tempanluie:  300^7 
Makeup  Oat: 

S%  fnethane/ar|im  at  20  ml/ndnute 
Dataetor  attemuiiont  1 
Detector  Baflfa: 


A^Outt  to  sive  oa«  200  mv  reaponsa 
for  larfeat  peak  In  2.0  ppm  Atoelor 
1354  aiaadaid. 


NET 
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6.2.S  CoiilliwtiigCallbratknYcri(lcaU(m<CCV) 

A  flnglt  ltv«l  (0.5  or  1.0  ug/ml)  ttaiidaid  of 
one  irador  frem  the  wine  itock  aolutlon  es  fho 
initial  caUbratiott  ttandafda  aheiikl  be  analyzed 
at  the  bq(inning  of  each  di^»  after  each  tea  in- 
jeetiona,  and  at  the  end  of  Mch  dally  analyils 
leqnenoe.  1^1010  continuing  callbridon  cheek 
itandaida  muai  meet  the  oriterie  tot  RFD 
referanoed  in  aeeilort  7.3.  The  modor  vied  for 
the  continuing  oalibiatloa  diould  be  the  aroelar 
detected  in  aamplei.  If  aroolon  oHier  than  the 
one  in  tlie  CCV  ilendani  is  deteoled  in  sampka, 
the  next  CCV  should  imlude  the  nodor  of  In- 

CBNRe 

A^yacs  of  sam^ei  should  not  eontinue  if  CCV 
criteria  oie  not  met  untU  a  new  multipoint  eal- 
ibntiun  is  pecfi>nned  fbr  any  atodor  where  CCV 
rssulti  are  outside  spedfioidions.  Reautts  fur 
any  samplea  analyzed  after  the  last  In-conuol 
CCV  and  belbra  the  out-of-oouiiul  CCV  must  be 
ftagged  as  dther  estimated  or  fidse>|Mitilive»  and 
laanalydi  after  oonedhro  avtivu  lias  been  taken 
is  Mcessaiy  If  the  out-of-control  CCV  dUIeis  by 
Sa  30%  flr^  the  eiqpected  lesponae. 

6.3  PlraiiairaUeitfltttf  Sources  of  Standard  SoIttUoiie 

6.3. 1  Stock  standard  sduftons  of  individual  arodocs  in 
raothanoi  at  a  cunoentration  of  200  og/inl»  put^ 
chased  ftmn  Supdoo,  are  used  for  prsparathm  of 
caDhtition  and  CCV  itandaida. 
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6.3.2  Individual  quality  oontiol  ehede  (QCC)  solutions 

coAtaiidng  arodots  1242  luid  jw^paied  fkom 
neat  arodon  purcbaaed  liroin  Supelco,  are  used  to 
prepais  ICV  standards  and  to  samples  for 
MS/MSD  analyaet. 

Prepatatiort  of  standards  from  neat  arodors  re¬ 
quires  the  use  of  the  analytical  balance  at  the 
NET  Santa  Rosa  laboiatory>  FaetieUlo  raeidue 
methaiMl,  also  ftom  the  Santa  Rosa  lab,  is 
used  as  the  solvent  for  the  QOC  sdotlon,  which 
Is  pfepaied  at  a  eenoantidlcm  of  200  ug/tnl  using 
qu^tatlve  tranafor  technique  and  a  200  ml  class 
A  graduated  cylinder.  Standard  prepanulon  notes 
should  include  source  and  lot  number  for  both  the 
neat  material  and  the  aolvont.  balance  Identin- 
cation,  pcepanUlon  and  expinttion  dates,  enet 
volumes  and  masses  en^loyed,  description  of  volu¬ 
metric  devices,  analysts*  aignatuxe,  and  picpaia- 
timi  date, 

6.3.3  rrepaiiitlonorwtnrkidSSiftiidards 

WorUttg  staiKhods  Qnltlnl  cnlibmtlon,  ICV  and 
CeV)  are  pr^^ed  In  hexane  usliig  the  appropri¬ 
ate  rnethandl  aiodt  standard.  Low  and  h^h  tovei 
iuUial  calibiaUon  standards,  and  mid  level  ICV 
standards  should  be  piepar^  in  iho  smallest 
piactical  volumes.  CCV  standards,  used  fteciuant- 
ly,  may  be  prepared  in  larger  volmnea.  Slor* 
solutiona  and  dilution  solvent  should  be  allowed 
to  warm  to  room  temporalufe  before  aliquotlng  or 
volumeUic  aryusiinaiit.  MIcroUter  syringes  and 
volumettlo  flasks  are  to  be  used  for  woridog 
standard  preparation.  Sytio^es  used  for  standard 
piqMration  riiould  be  cl^y  marked  and  dedicated 
to  that  puipoie. 
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The  mininittni  volume  U>  be  dlipeneed  from  a  10 
■yringe  ahould  be  1 ebd  only  v^hok  microUtcr 
aliquots  and  flinil  volumes  fonows: 


Desired  S(an<1arfl 
■■CanwatrathHtt 

Aliquot 

inn  Mf/ml  stock 

Syringe 

Filial 

V^ume 

0.2  ug/ml  IC 

2.0  ul 

tOtd 

2.0  ml 

0.S  ug/tnl  1C,CGV 

25.0  Ul 

25  Ul 

10.0  ml 

2.0  ng/ml  TC 

20.0  ul 

25  Ul 

2.0  ml 

1.0  ug/ml  CCV 

50.0  ul 

soul 

10.0  ml 

l.Oufi/mllCV 

10.0  ul 

10  Ul 

2.0  ml 

6.3.4  Storage  of  Standards 

6.3.4. 1  Stock  Sohitionf 

Stock  aohitioos  In  methanol  thould  be 
aloeed  la  UghUy-capped  vUt  eiid 
xeMimted.  Scdveiit  mealaous  kvela 
moat  be  coreAiIly  monitoied  to  avoid 
oviytMatkMi/ooooentratioa.  8to^ 
aoltttioiui  can  be  tuod  fiir  do  months 
ftom  piepentioa  or  ampole  bredage. 


r 


NET 


f 
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6.3.4.2  Wiiridni  StaoAardi 

Working  alatxlafdi  diould  be  stored  In 
tlglitly  oipped  otdtiir*  tubM  or  aiMo* 
ampler  injeetlofl  viile  end  reftigesa- 
t«d.  Worldng  tttndardi  that  have  been 
vialed  and  ii\iected  ihould  be  diaearded, 
as  evapMation  la  likely.  Working 
itaadardi  «aii  be  uaed  for  one  month  from 
pr^mtkm. 


6.4  Semple  Preparntlon 
6.4.1  SubsampUng 

A  representative  subminple  should  be  removed  firom 
the  sample  container  using  a  stelnlea  aieel 
icoopula.  Hie  exposed  surfhoe  of  the  field  sample, 
or  portions  in  oontect  with  the  nniple  container 
should  be  avoided.  Roclcii  twiga,  leaves  and  other 
debds  should  likewise  be  avoided. 

The  size  of  the  subsamide  shcniki  be  the  detdied 
laif^le  maa  to  be  oxtrictcd,  5  gnune,  divided  by 
the  number  of  discreet  samples  to  be  composited. 

The  subaample  should  be  placed  In  a  tared  40  ml 
gla«  vial.  The  uxal  saiupln  maa  should  be  reuurded 
la  the  extraction  log  after  addition  of  each  dUcccei 
sample,  litessea  of  Individual  omples  can  be  calculated 
by  dlffMenoe. 

TIte  analyit  must  take  all  steps  to  OMlntaln  lampto 
Inlegiity  during  lubsamptlng,  including  udag  properly 
domed  and  heated  (to  removo  any  solvenO  acoopulas, 
and  proper  rewallng  and  refrigeration  of  mmples. 


NET  PmMo,  In*. 


r 


SOP  FOK  vmso  SCREENING  ANALYSIS  OF  SOIL  SAMPLES  FOR 
POLYCHLORINATED  BIHIENYLS  (PCD*!) 


] 


6.4.2  EictnMitlitn 

S.C  ml  of  teciont  U  introduced  into  the  40  ml 
vial  contiiniite  ttio  samjplo.  Uting  a  gradwtlotf 
cylinder,  the  vial  is  capped  and  ifaaltm  for  at 
leant  5  miiiutei. 

5.0  ml  of  hexane  ii  ilien  added  to  (he  40  ml  vial 
uaing  a  ie|dpettor  diipenaor.  Theaampleia 
ibaken  for  30  aeoemda. 

Approximately  5  ml  organie'firee  water  la  added 
(0  the  vial.  viol  if  agitated  gently  for  30 
seconds.  Ifaheavyemul^lsovidait,  cemil> 
fugadon  may  help  k  reoovery  of  the  hexane  cxtiacl. 

Tinuufer  the  hexane  extmot  into  a  12  ml  screw- 
cappod  vbd  using  a  glass  {dpet,  Ueing  caieM 
noitotnnaferauy  ofdieaqueouapluiae.  If 
aold  tihamup  li  nooessaiy  to  eliminate  matrU 
IntcrfcmMoa,  add  5.0  ml  1:1  II1SO4.  CNp  tightly 
and  shake  for  5  miiuiiea.  CentriAige  if  neoessaiy 
to  asilat  in  recovery  of  hexane  layer.  Itq>eat 
n^4  tieatmeul  if  first  H^SOii  cleanup  bcoomee  very 
d^  hrewn  or  black. 

Transfer  the  denned^  hexsoie  extinct  to  a  12  ml 
screw-oapped  vial  for  ttofage. 


NET 
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6.4.3  Sauipl*  R«catpt  and  fitoros^ 

Samplei  «ra  intxoduood  Into  tti»  labomtor^  along  with 
a  cli^  of  custody*  Tbo  analyit,  after  inipecting  tlio 
ttunplei  flgainat  the  chahi  of  ouitody,  rocdvua  Uie  lamples 
and  aigna  the  chain  of  ouatody 

S<un];>lei  ace  stofO<'  in  coolers  which  oonlaln  ke  and  then 
may  be  stored  in  dcaignided  xefrigeratod  areas.  Generally, 
nflei  analyiii<  Is  compleie,  tlte  samples  are  promptly  disposed 
of  'isiially  l>  the  client. 


6.5  Fropui'hUon  of  Matrix  Spikes 

MS/MSD’s  are  pi^pared  by  inhodtidint  SO  ul  of  the  « 
.200  uc/ml  QCCS  into  the  40  ml  vial  containing  the  5g 
su^'  "rntple  before  addition  of  the  acetone  solvent. 

Aroclor  1242  and  1260  should  alternate  as  the  MS/MSU 
analyte.  Tlie  resultant  ^ke  level  will  be  1.0  ppm. 
rrctpicncy  and  aooeptanoo  ciituia  for  MS/MSD’s  are 
given  in  ^5. 

6.6  Docuiucntnllon 

Tliiee  bound  laboratory  notebooki  should  be  kepi.  The 
nrsi  diuuld  contain  a  record  of  all  staodanl  prepaxa* 
don  infonnaliont  the  second  a  record  of  all  sample 
prqparaUon  Information,  and  tlie  Uiinl  a  log  of 
instrument  runs  and  any  mainteoance  nquised. 

The  standards  preparation  logbook  containi  the  (Ulow* 
Ing  Information:  A  sequentially  assigned  iiuiubur,  type 
of  analyte,  lot  number,  original  conceatiitlon,  any 
type  of  dttutloiis,  piqwratlon  dale,  and  the  analyst*! 
initials. 
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Tho  instrumant  nto  log  eonsisb  of  a  copy  of  the  daily 
acqocaco  file  firom  the  OC.  The  infocmation  oooUdnod 
will  bo  tlio  following:  Sample  nafno»  nsetttod  name,  data 
flle  and  dilution  foetor.  Spiking  oompouada  are  idinti- 
fled  on  tho  sequence  file  and  oroas  referenced  in  the 
aiandotds  preparation  log  book.  Sample  weight  is  always 
5.0  grams,  so  it  is  not  neorded  In  tho  log  book  or  se- 
qtience  file. 

6.7  Caiculafioiia 

6.7.1  Reeponse  Faeteni 

Response  footon  are  generated  for  oeoh  analyte 
by  summing  the  areas  ^  the  four  largest  peeks: 

RF  np  ia^acted 
total  eraa 

Tlie  mean  RF  for  each  arodor  for  the  Initial 
threo-ptdni  callbratioa  is  used  to  quantitale 
all  QC  aainplua  and  actual  samples 

6.7.2  Sample  Cooceotmtlon 


BlWly**  *****»^*nd  fngl 
Sample  ooncentratlon  (mg/Kg)  ■>  sainplo  iiOected  (mg) 


Samplo  Injected  «  2  ul  x  «'5g/5inl  «  ->2iog 
Analyte  detected  Total  Area  x  RF 


NET 
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6.7.3  QuftntItftUoikof  ftPCB 

QtMuUlAtiaa  ii  perfonn«d  by  lumming  the  ereee  of 
five  or  mom  ta^et  peaki  for  eaoh  aroelor  analyte. 
Paaki,  whioh  are  plua  or  minus  two  standard  devia« 
tloAS  ficom  the  mean,  can  be  omitted  from  die  calcu¬ 
lation  of  the  overage.  The  analyat  identifies  peb’s 
by  patlam  reoognidon.  confirmation  of  ideniiflca- 
tion  using  a  dissimilar  OC  column  is  not  required. 


7.0  Quality  Cimtrol 

7.1  Data  QuelUy  OlUeetlves 

NET’S  QC  olijjeotlvei  are  to  conduct  anelyaea  in  a  menner 
such  lliat  the  data  quality  meets  the  uscvi*  seqoire- 
ineots.  Data  quality  objoctivos  aro  measured  In  terms 
of  being  contplete,  pieciie,  accurate,  lepcesentatlve  and 
comparable. 

The  data  quality  oUJecUves  fbr  field  screening  of  soils 
for  PCB’s  may  be  different  for  different  projects.  The 
frequency  of  ^  acceptance  limits  for  quality  uuutnil 
analyses  may  be  rcvlskl  to  lefiod  such  differences. 

7.2  Lilt lal  Calibnitloii  and  liiltbil  ChllbratloD  Veiiflcatlon  Requlremcnu 

The  re^Kmse  ficton  (HP's)  for  eadi  aroelor  for  the  initial 
Uiiee-pdiit  calibration  must  meet  criteria  for  linearity  In 
Older  for  analysts  of  samples  to  begin.  The  criteria  for 
linearity  la  R9D  sS  20%  or  oonelatkin  ooeinctem  ^  0.990. 
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An  inilUl  esHbraitton  v«ifLeation  lUuMUrd  of  aroclort 
1242  and  1260,  preptrad  from  QCC  aolulMNi  (locond  SOUtCO 
fttMidatd)  must  to  tntlyted  dhecdy  aAor  a  new  moltlpolni 
calibntion  for  1242  or  1260  i«  run,  and  before  analyils  of 
aamidos  can  b^lo.  Tto  RPD  betwixn  the  mean  RF  of  the  multi¬ 
point  oaUbradon  and  the  RF  of  the  ICV  muit  be  ai  30%  ftir 
analyiii  of  lampln  to  ba^n. 

7.3  Contlnulne  Calibrallon  VarUkation  Requbranenls 

A  mid-level  (O.S  UQ/ml  or  1.0  of/inl)>  same  touice  itandaid  of 
at  laatt  one  aroolor  must  bo  analyxed  M  the  be£buiiii|;  of  each 
daily  se^oenoe,  after  each  twenty  (20)  Injecttons,  and  at  the 
end  of  ei^  daily  tequaice.  The  RPI>  between  the  mean  RP  of 
the  inultipcdnt  callbradoo  and  the  RP  of  the  CCV  miui  to  a  30% 
for  analyiU  of  lemplM  to  amdmie. 

If  ihii  eriteiia  ia  not  met,  die  analyit  nnst  lake  cuxective 
action,  which  may  include  initntment  maiMenaiioo,  atandaida 
pr^ration,  reeallbration,  and  rcanalyali  of  lamjdw  analyxod 
alW  tto  lait  In-coiUnd  CCV  ataodatd. 

7.4  Method  DlaiikRcqolreiiicats 

A  method  blank  must  to  processed  and  analyzed  each  day  samples 
are  nun,  and  at  a  frequent  of  at  least  one  method  blank  per 
twenty  sampka. 

If  any  analylei  tie  detected  Above  the  MDL  (ca*  0.1  ug/kg), 
coiModve  action  must  to  taken,  including  idmtlficatlon  and 
elimination  of  the  aoutce  of  coniamlnaiioii,  leealnetlon  and 
reandytda  of  affbetod  lainplas,  and  flagging  of  any  suspect 
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7.5  Matrix  Spiktt/Mtatrfac  Splice  Dnpltcftte  Requitmiento 

A  ipiWdopllcAto  pair  muet  be  proceseed  and  awavxod 
« t  fr^ancy  of  tt  leait  one  pair  por  twenty  (2<rt  samples. 

The  spUce  should  be  done  with  the  QCC  siaiidanL 

Recovery  for  botli  the  MS  and  the  MSD  must  be  between 
509(  and  150K. 

RPD  of  the  oonoentrations  raeesuied  in  the  MS  and  MSD  must  be 
lass  than  25*. 

If  the  background  eoncentnulon  exceeds  the  spike  eoeeentn- 
Uon,  lample  non  homogeneity  may  kid  to  s  high  RPD,  and 
another  sample  should  be  Reeled  for  MS/MSD  snalym. 

7.6  Method  DaCection  Limits 

Method  Dcioction  Umlte  aie  determined  for  esch  sniiyte  in 
aocordanoe  with  40  CPU,  Pact  IJO,  AppendU  B,  Revision  l.U. 

The  Bi^xtrting  Limit  may  not  be  lower  than  the  expenmentally 
detennlnod  method  deiecilun  limit. 

A  standard  of  csaii  unalyie  at  the  Rqmrtlng  Limit  shmdd  be 
analysed  at  tlie  beglmdng  of  the  pngcot  to  demonstrate 
aooeptdble  instninent  respcmie. 
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DATA  VALIDATION  STANDARD  OPERATING  PROCEDURE 
FOR  McCLELIAN  AFB  PROJECTS 


1.0  PURPOSE 

The  purpose  of  this  SOP  is  to  define  the  procedures  used  to  validate  analytical 
data  produced  for  McQeUan  AFB  sampling  and  analysis  projects.  The 
procedures  defined  include  review  of  field  doaunentation,  analytical  reports, 
and  project  database  tables,  and  assessments  data  quality  through 
interpretation  of  quality  control  sanq>le  results. 

2.0  SCOPE  AND  APPUCABUJTY 

2.1  Sfflpc 

This  SOP  describes  (1)  the  review  of  chain-of-custody  forms,  sample 
collection  master  logtxMks,  field  lo^>ooks,  field  instrument  calibration 
documentation,  laboratory  reports,  raw  QC  and  field  sanq>le  data  (if 
needed),  electronic  data  transfer  ffles,  and  QC  and  field  sanq)le  data 
tables  and  (2)  the  procedures  used  to  iqppty  the  field  and  latoratory 
quality  control  results  to  assess  the  validity  of  the  data  set  and  qualify 
results  which  do  not  meet  the  quality  assurance  objectives  presented  in 
the  current  McQeUan  AFB  QAPP. 

22  ApoUcabilitv 

The  procedures  described  in  this  SOP  are  aj^licable  to  McQeUan  AFB 
projects  where  samples  are  coUected  and  anafytical  data  are  produced. 
The  use  of  these  procedures  by  qualified  personnel  wiU  assure  that 
sanq>ling,  analytic^  and  reporthig  errors  are  minimized,  and  that  any 
problems  whidi  may  affect  ^e  qu^ty  of  the  data  can  be  identified  and 
addressed.  AU  reports  that  incorporate  analytical  results  should  include 
an  assessment  of  the  quaUty  of  the  data  as  described  in  this  SOP. 

3.0  DATA  REVIEW  PROCEDURES 

Held  logbooks,  chain-of-custody  forms,  laboratory  reports,  and  data  tables 
produced  from  the  project  database  are  reviewed  for  errors  or  disaepancies 
as  ejq>lained  below.  All  problems  or  errors  are  entered  in  a  QA  logbook  for 
the  project  This  logbook  is  accessible  to  staff  involved  in  the  project  so  that 
aU  project  management  personnel  and  QA  personnel  performing  ^ta  quaUty 
audits,  systems  audits,  or  data  vaUdation  can  review  the  status  and  data  quaUty 
impacts  of  arty  errors  which  have  occurred  and  monitor  corrective  actions. 
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3.1  Review  of  Field  Documentation 


Field  data  sheets  and  master  logbooks  are  checked  for  completeness 
and  consistent.  Date  of  sampling,  field  identification,  type  of  sanq)le 
(normal  sample,  field  duplicate,  trip  blank,  etc),  volume  of  sample, 
analysis  required,  and  any  comments  whi^  may  affect  the 
interpretation  of  the  sample  results  are  checked.  The  number  of  field 
duplicates  and  blanks  collected  for  the  program  is  oonq>ared  to  that 
specified  in  the  QAPP  or  project  sampling  plan.  A  comparison  of 
chain-of-custody  forms  and  entries  in  the  logbook  and  electronic  master 
log  is  performed  to  ensure  that  sanq>le  information  has  been 
transferred  correctly  and  legibly.  Documentation  of  calibration 
procedures  for  field  instruments  and  other  field  parameters  is  checked 
for  adherence  to  the  specifications  in  the  QAPP,  completeness,  and 
consistency. 

3.2  Review  of  Analytical  Reports 

Analytical  reports  and  a  copy  of  completed  chain*of>custody  form(s)  are 
received  from  the  laboratory.  The  reports  and  chain>of>cusuxty  forms 
are  compared  to  ensure  that  all  samples  were  anatyzed  as  requested. 
All  analytical  reports  are  reviewed  for  the  following  items  until  the 
reviewer  is  confident  that  aity  tystematic  errors  no  longer  occur  and 
that  random  errors  are  kept  to  a  minimum.  At  this  time,  the  following 
entries  are  checked  in  at  least  ten  percent  of  the  ana^cal  reports. 
This  list  represents  the  minimum  level  of  review;  additional  items  may 
be  review^  depending  upon  the  type  of  laboratory  report  requested. 

•  The  date  sanqpled  agrees  with  that  listed  in  the  sanq>le  master 
logbook. 

•  The  method-specific  holding  times  have  been  met  for  sample 
eatraction/digestion  and  anatysis  (including  second  column 
analysis  for  GC  methods). 

•  The  sample  identification  number  matches  that  shown  in  the 
master  logbook. 

•  The  analytes  reported  agree  with  the  anafyte  list  specified  in  the 
current  McGellan  QAPP. 

•  The  detection  or  reporting  limits  meet  the  limits  specified  in  the 
current  McGellan  QAPP  and  are  adjusted  for  sample  dilution. 
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•  Recoveries  of  laboratory  control  samples,  surrogate,  matrix, 
analytical,  and  method  spikes  meet  the  laboratory  quality  control 
limits  and  the  project  tpiality  assurance  objectives  for  accuracy 
(stated  in  the  QAPP  or  sampling  and  analysis  plan). 

•  The  relative  percent  difference  for  laboratory  and  matrix 
spike/matrix  spike  duplicates  meet  the  laboratory  quality  control 
Ikoits  and  the  project  quality  assurance  objectives  for  precision. 

•  The  laboratory  review  procedures  have  been  followed  and  are 
documented  (signed  by  supervisor  or  laboratory  director). 

•  Results  are  flagged  when  necessary  and  complete, 
understandable  comments  are  provided. 

•  The  units  are  correct  and  consistent 

•  The  associated  reagent  blanks  are  included  with  the  laboratory 
report  and  meet  the  quality  assurance  objectives. 

•  The  reported  concentrations  are  within  the  calibration  range. 

•  The  confirmation  of  gas  chromatography  (GC)  analyses  is 
performed  as  required  in  the  QAPP  and  results  from  both 
analyses  are  reported  and  include  appropriate  report  flags. 

•  All  raw  data  requested  from  the  laboratory  (computer  printouts, 
chromatograms,  and/or  data  calculation  logbooki  as  applicable) 
are  complete,  and  reported  values  are  consistent  with  the  raw 
data. 

•  Disks  for  electronic  transfer  of  data  to  database  programs 
include  all  data  files. 
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V  of  Database  Tables 


Tables  of  analytical  results  for  the  field  sample  dataset  and  quality 
control  samples  are  produced  from  the  project  database.  The  integrity 
of  data  stored  in  the  database  is  verified  comparing  approximately 
10  percent  of  the  entries  to  the  laboratory  reports.  A  higher  percentage 
of  results  will  be  compared  if  the  error  rate  indicates  problems  in  the 
electronic  data  transfer  step.  The  verification  continues  until  the 
reviewer  does  not  find  zxsjf  more  errors. 
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4.0 


CORRECTIVE  ACTIONS 


Corrective  actions  are  required  for  both  random  and  ^temadc  errors. 
Systematic  errors  are  reproducible  errors  introduced  by  faulty  instrumentation, 
methods,  or  techniques  which  affect  the  quality  of  a  bat^  or  set  of  data. 
Random  errors  are  not  repetitive  and  affect  individual  results.  Prompt  action 
is  necessary  to  correct  systematic  errors  and  minimize  the  volume  of  data 
which  may  be  affected.  The  corrective  action  depends  upon  the  source  and 
extent  of  the  problem.  Corrective  actions  are  documented  in  the  QA  logbook 
for  the  project 

4.1  Corrective  Actions  for  Field  Dogamentation  Errors 

The  project  director  and/or  field  task  leader  are  notified  in  a 
memorandum  of  any  anomalies  in  the  masterlog,  chain-of-custody 
forms,  or  in  field  instrument  calibration  documentation.  The  project 
director  or  field  task  leader  is  responsible  for  making  corrections  and 
providing  additional  training  for  field  task  members  concerning 
appropriate  procedures  and  proper  documentation  requirements.  The 
impacts  and  recommended  corrective  actions  are  also  discussed  in  the 
project  Q  A/QC  Letter  or  other  data  quality  assessment  documentation. 

42  Corrective  Actions  for  Errors  on  Analytical  Reports 

Corrective  actions  for  errors  in  reporting  include  (but  are  not  limited 
to)  the  following. 

•  An  Analytical  Request  Form  (Figure  4-1)  or  similar  form  is 
issued  to  the  laboratory  client  services  representative  of  the 
laboratory  from  the  QC  reviewer.  This  form  is  used  for  both 
technical  and  non-technical  errors,  both  tystematic  and  random. 
The  laboratory  is  required  to  submit  corrected  anatytical  reports 
v^n  request^  Examples  of  technical  errors  which  may  be 
documented  on  this  form  are:  laboratory  control  samples 
exceeding  control  limits,  reporting  limits  that  do  not  meet  the 
method'Specified  criteria,  sarrq>les  analyzed  beyond  the  holding 
time,  and  reagent  blank  results  of  conqwunds  greater  than  three 
times  the  reporting  limit  Examples  of  non>technical  errors  are: 
incorrect  or  inconsistent  units,  incorrect  or  missing  data  flags, 
inadequate  narrative  describing  a  problem,  incorrect  sanq)le 
identification  number,  or  incorrect  sampling  or  anatysis  dates. 
This  type  of  report  is  also  used  to  request  missing  data  (sample 
or  associated  QC  sanq>le  results). 
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Traddag  No: 

analvtical  request  form 


TO:  PMUICT  ISmiNCI: 

FROM:  US/SAM  UfUBICI: 

UATI  fiMMRI: 

OATS  (tuawMh 

lateandM  RaRaM: 

vvWlT/aMM  (cMa  mi  m  mmit 


Baimtid: 

mm  karriMfr/lMiRWt/A 


OMi  MaAUIaiiM  Ruaiw*  Eimi  OOXIC  COIIICT 
lAMck  att  riliwM  Ran  (feaaH  ar  Rappr  RWv) 


•'irUlirmtini  OMb 

OiBiibatioa;  PraiaB  FRa,  QC  Wa.  AnWral  TaM  Lmim 


Rgurt  4*1.  Analytical  Raquaat  Fonn 


ouRwa#p-vMa  lam 
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•  A  Corrective  Action  Report  (CAR)  addresses  systematic 
technical  questions  or  sq>parent  deviations  from  the  specified 
analytical  procedures  and  QA  objectives  (Figure  4>2).  This 
form,  or  a  simile,  is  conq>leted  by  the  reviewer  and  submitted  to 
the  client  services  representative  at  a  Radian  laboratory.  The 
laboratory  must  provide  a  technically  valid  explanation  for  the 
error,  and  may  be  required  by  the  project  director  (PD)  to 
reextract  and  reanafyze  the  sample.  If  sufficient  sample  volume 
is  not  available  or  the  holding  time  has  expired,  the  PD  will 
decide  if  resampling  and  reanalysis  are  required.  Examples  of 
technical  errors  are:  laboratory  control  samples  exceeding 
control  limits,  samples  anatyzed  outside  the  calibration  range, 
calibration  checks  or  reporting  limits  that  do  not  meet  the 
method-specified  criteria,  or  reagent  blanks  results  of  compounds 
greater  than  three  times  the  reporting  limit 

•  Systematic  errors  originating  in  the  Radian  laboratories  may  be 
resolved  by  submitting  a  Recommendation  for  Corrective  Action 
(RCA)  form  (Figure  4-3).  RCAs  provide  a  ^tematic 
mechanism  for  documenting  problems  and  corrective  actions. 
The  RCAs  are  issued  to  the  re^nsible  laboratoiy  manager,  and 
successively  higher  laboratoiy  or  corporate  managers  become 
responsible  if  the  RCA  is  not  addressed  within  the  requested 
time  period.  The  RCAs  are  tracked  by  the  Radian’s  Corporate 
QA  Group  in  Austin,  Texas. 

43  Corrective  Actions  for  Database  Table  Errors 

Errors  in  database  tables  originate  from  two  sources:  1)  the  electronic 
data  transfer  file  from  the  laboratoiy,  or  2)  the  softv^e  used  to 
transfer  and  report  the  information  in  the  database.  If  the  electronic 
file  contains  errors,  a  new  file  is  requested  from  the  laboratoiy. 
Alternatively,  if  the  error  can  easily  be  corrected,  the  erroneous  entry 
in  the  database  (originating  from  the  electronic  export  file)  can  be 
manual^  edited.  If  the  error  has  occurred  during  ^ta  loading  or  a 
problem  with  the  database  software  is  parent,  corrective  actions  are 
requested.  A  request  form  (Figure  4U)  is  issued  to  the  database 
manager  describing  the  erroneous  entry  or  entries  and  is  filed  with  the 
database  manager.  New  database  tables  are  generated  and  reviewed 
to  ensure  that  corrections  have  been  made. 
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Comcthrt  ActiM  Raport  (CAR) 


rwi  I  iiwiMi  iiBinnw  |fmwi  If  ynp—n 

Originnor _ _ 

SAM#:  _  MMhOd#:  _ 

OiM:  _  MaMr  _ 

Oali: 

Tb  Btfww  RmpqimiW#  lof  Action: 


Urgency  Lovoi: 

RnouifM  mnoiulian  tor  innrindiMa  lot) 
Roquim  iMotuiion  tor  luturo  lOtM 


Silo /Lab: 


lyp* 


QCUnN  □  Documantanen  u 

Oalo  /  Tima  Mantiilad: 


Daacnption  of  Situation:  (attach  supporting  daui  if  avaitabia) 


S^^tom  □  OtharO 


Oaacnption: 


imptamamad  by: 


Ftgurt4-2.  Corrtcllv*  Action  Rtport 


0491-078-51 


7 


0491 -078-52 
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neSCAMCH  4  CNGmCCfUNQ 

RECOMMENDATION  FOR  CORRECTIVE  ACTION 


A.  Initirt  Infomwtlon 


ncA  NO  o«n. 

!  _  r~[ 

URGcNCt  LcVcL 

ONOANOfflON/INOMOUM.  NtSKMIlkf  AON  ACTION: 

B.  Ptobitm  MwitHleation 

smyu* 

,  STSTBi:  i  on  NNMkIM  MNTMB: 

1  ! 

OUCNNTION  ON  ANOIUU. 

Figura  4^.  Recommendation  for  Corrective  Action  Form 


0491 -078-58 
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REQUEST  TO  ENTER/DELETE  CORRECT  MeCLELLAN  AFB  DATABASE  DATA 
NOTE:  Attach  copies  of  all  relevant  data  sheets  or  floppy  disks. 

Requested  by: _  Date: _ 

Desired  Activity  (circle  one): 


Enter  Dau  Delete  Data  Correct  Data 

Description  of  Dau  and  Location  of  Dau  (e.g.,atuched  sheets,  floppies.etc.): 
Location:  Field  Sample  ID: _  Laboratoiy  ID: 


The  requesud  additions/deletioas/corrections  are  correct  on  the  submitted  sheets  or 
electronic  media  and  should  be  enured  (Requestor): 


Signature  Title  Dau 

I  have  reviewed  the  dau  and  approve  of  this  request  (Project  Peer  Reviewer): 

Signature  Title  Dau 

The  additioos/deletioos/corrections  have  been  entered  and  are  correct  in  the  database 
(McQellan  ATO  Databm  Manager): 

Signature  Title  Dau 

Please  circle: 

c:  With  Attachments  c  Without  Attachments 

Location  or  Well  FQe  Project  QA  Hie 

Pn^cct  Director 
Database  Manager 

Rgur«44.  OatabtM  Correction  Form 

auswo«rf -vua  i/mi 
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5.0 


DATA  QUALIFICATION  AND  REPORTING  PROCEDURES 


Data  qualification  and  reporting  are  procedures  conducted  by  McQellan 
project  QA  staff  to  assess  data  quality  after  all  the  data  have  been  received 
from  the  laboratory  and  loaded  into  the  database.  The  QA  staff  identifies  any 
problems,  determines  whether  field  data  are  affected,  and  states  in  the  data 
assessment  report  how  the  data  may  be  limited  for  use  (i.e.,  qualified)  in  the 
intended  applications.  Data  qualification  and  reporting  procedures  include: 

•  Evaluation  of  blank  results  to  identify  ^tematic  contamination; 

•  Statistical  calculations  for  accuracy  and  precision  using  appropriate 
quality  control  sample  results; 

•  Qualifying  data  based  on  the  QA  objectives  specified  in  the  current 
McClellan  QAPP  to  reflect  limitations  identified  during  data  review  and 
evaluation  of  blank,  duplicate,  and  spike  results;  and 

•  Preparation  of  a  QC  summary  report  which  includes  discussions  of 
qualified  data,  overall  data  quality  in  relation  to  the  project  objectives, 
and  estimates  of  completeness  in  terms  of  the  percentage  of  valid  data. 

The  QA  staff  are  responsible  for  ensuring  that  data  quality  has  been  assessed, 
that  data  are  qualified  according  to  the  established  QC  criteria,  and  that  QC 
data  are  reported  appropriately.  The  typical  procedures  for  assessment  of 
blank  contamination,  accuracy,  precision,  and  completeness  are  discussed 
below;  however,  alternate  assessment  procedures  may  be  used  by  qualified  QA 
personnel  familiar  with  the  sampling  and  analyticsil  methods  if  unforeseen 
circumstances  are  encountered.  These  procedures  will  be  discussed  in  the 
individual  assessment  reports. 

s.i  Blank  Data 

Reagent  blank  results  indicate  whether  any  or  all  of  the  contaminants 
reported  in  sample  results  may  be  attributed  to  laboratory  sources 
(reagents,  glassware,  instrumentation). 

If  aity  analyte  is  reported  in  reagent  blanks,  the  samples  associated  with 
the  blank,  in  either  the  same  analytical  or  extraction  batch,  may  be 
qualified  to  indicate  that  some  or  all  of  these  analytes  may  have  been 
introduced  from  laboratory  sources.  If  the  concentrations  reported  in 
the  associated  samples  are  less  than  S  times  the  blank  concentrations, 
it  is  likely  that  some  or  all  of  the  contamination  was  introduced  in  the 
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laboratoiy,  and  the  results  are  qualified  to  indicate  laboratory 
contamination. 

Results  for  other  types  of  blanks  such  as  equipment,  ambient,  or  trip 
blanks  are  assessed  individualty.  The  probable  source  of  contamination 
is  identified  and  associated  sample  results  are  qualified  as  necessary. 
For  example,  if  equipment  blank  results  show  contamination,  and  the 
sample  collected  from  the  same  sampling  equipment  (or  sampling 
equipment  which  have  been  decontaminated  using  the  same  procedure) 
shows  the  same  analyte,  sample  results  will  be  qualified  to  indicate  a 
probable  level  of  intro^ced  contaminatioiL  The  assessment  of  all 
types  of  blank  data  is  discussed  in  the  QA  report  for  the  sampling  task. 


5.2  Assessment  of  Accuracy 

Accuracy  is  a  comparison  between  a  measured  value  and  the  expected, 
value.  Accuracy  is  assessed  from  method  spike,  matrix  spike,  and 
surrogate  spike  results. 

Spike  results  are  reported  Ity  the  laboratoiy  as  percent  recovery  and  are 
compared  to  the  accuracy  objectives  presented  in  the  McClellan  QAPP. 
Assented  results  are  cpialified  for  inaccuracy  if  the  spike  recovery  is 
outside  the  project  objectives. 

Method  spikes  are  spikes  of  a  reference  material  into  a  pure  matrix. 
If  recovery  is  outside  established  limits,  sanqiles  from  the  same 
extraction  or  analytical  batch  are  cjualified.  Matrix  and  surrogate  spike 
results  are  generally  more  sanqile-specific  If  matrix  or  sunogate  spike 
recovery  is  outside  the  establi^d  limits,  results  for  samples  collected 
from  similar  conditions  and/or  handled  in  the  same  batch  will  be 
examined.  Results  for  ana^es  similar  in  chemical  structure  to  a 
surrogate  compound  recover^  outside  the  predetermined  limits  will 
also  be  examined.  If  aity  results  ^pear  to  have  been  affected,  those 
results  may  also  be  cpialified  The  flagged  data  (and  any  ensuing  or 
recommended  corrective  actions)  will  be  discussed  in  the  QA  report  for 
the  sampling  task,  and  specific  limitations  such  as  poor  or  enhanced 
recovery  for  specific  conq)ounds  will  be  stated. 

G}nfidence  intervals  or  other  statistical  measures  may  be  calculated  for 
selected  analytes  from  specified  McQeUan  projects  if  a  series  of 
performance  evaluation  samples  is  submitted,  a  series  of  method  spikes 
is  analyzed,  or  a  large  pool  of  sample  or  spike  duplicate  results  is 
available.  The  results  are  used  to  define  confidence  intervals  or 
ejqrerimentally-derived  recovery  limits  for  the  analytes  included  in  the 
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PE  samples  or  method  spikes,  or  statistical  limits  or  confidence 
intervals  for  precision  based  upon  duplicate  results.  These  measures 
provide  criteria  to  evaluate  historical  sampling  and  analytical 
performance.  These  procedures  and  results  will  be  described  in  the 
associated  QA  or  project  report 

S3  Assessment  of  Precision 

Precision  is  a  measure  of  variability  between  duplicate  (2)  or  replicate 
(3  or  more)  analyses.  For  McQeUan  projects,  precision  is  calculated 
for  field  and  laboratory  duplicates.  By  definition,  field,  or  total 
precision  incorporates  Is^ratory  precisioit  Precision  is  calculated  as 
the  relative  percent  difference  (RPD)  between  duplicate  samples  or 
analyses,  or  matrix  spike/matrix  spike  duplicates.  The  calculated  RPDs 
are  compared  to  the  qimlity  assurance  objectives  stated  in  the  QAPP. 
The  analyte  results  for  the  sanq>les  collected  or  analyzed  in  duplicate 
are  flagged  if  they  do  not  satisfy  the  QA  objectives. 

An  average  RPD  may  be  calculated  and  reported  as  a  measure  of 
overall  analytical  or  sampling  precision.  If  the  average  RPD  of  an 
analyte  exceeds  the  precision  objectives  specified  in  the  QAPP,  that 
analyte  is  flagged  in  associated  samples  to  indicate  variability  due  to 
poor  precision.  Associated  samples  may  include  samples  collected  by 
one  sampling  team,  with  one  set  of  equipment,  on  ^e  same  day,  or 
samples  processed  and  analyzed  in  the  same  batch.  Qose  evaluation 
of  those  results  should  indicate  the  most  likely  source  of  variability,  and 
corresponding  samples  will  be  qualified  as  warranted. 

Occasionally,  an  RPD  cannot  be  calculated  because  the  analyte  in  one 
of  the  duplicate  pair  has  been  quantitated  and  reported  and  the  analyte 
is  not  detected  in  the  other  sample  of  the  duplicate  pair.  If  the 
concentration  reported  is  low  (less  than  S  times  the  DL),  the  greater 
relative  variability  near  the  detection  limit  is  considered  die  cause  for 
this  occurrence  and  this  data  would  not  be  qualified  to  indicate  poor 
precision.  A  qualifier  flag  indicating  inq)recision  in  the  field  or 
anafytical  proceWe  would  be  assigned  to  data  if  the  concentration 
reported  for  one  of  the  duplicate  pair  was  greater  than  S  times  the 
detection  limit  but  the  anafyte  was  not  detected  in  the  other  sanq>le  of 
the  duplicate  pair.  Investigation  of  these  data  may  indicate  sample* 
specific  differences  or  errors,  such  as  inconsistent  dilution  factors 
iMtween  duplicates,  reporting  errors,  or  tystematic  differences,  such  as 
non-homogeneity  of  soil  samples  or  consistent  poor  precision  at  low 
concentrations.  If  tystematic  errors  are  identified  timilar  sanq>les  may 
also  be  qualified. 
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5.4 


A»g»mffnt  Qf  Comptofflgs 


COiiq>leteness  is  calculated  after  QC  data  have  been  evaluated,  and  the 
results  t^^lied  to  san^)le  results.  In  addition  to  results  identified  as 
being  outside  of  QC  limits  established  for  the  method,  the  occurrence 
of  matrix  effects,  broken  or  spilled  samples,  or  samples  that  could  not 
be  analyzed  for  ai^  other  reason  are  included  in  the  assessment  of 
completeness.  The  percentage  of  valid,  unqualified  results  is  reported 
as  conq)leteness  and  is  compared  to  the  completeness  objective 
specified  in  the  QAPP. 

Completeness  is  calculated  by  dividing  the  number  of  valid,  unqualified 
results  (the  possible  total  number  of  results  minus  the  number  of 
qualified  results  and  results  not  reported  because  of  broken  or  spilled 
samples,  etc.)  by  the  total  number  of  individual  analyte  results 
requested. 

For  example,  if  from  a  total  of  1,000  individual  analyte-measurement 
results  (both  detected  and  nondetected),  30  detected  results  were 
qualified  and  10  analyte  results  were  not  reported  because  of  a  spilled 
sample,  the  completeness  percentage  is  calculated  as  follows: 


\m  •  (30  .±M 

1,000 


100 


96% 


If  the  completeness  objective  stated  in  the  QAPP  is  not  met,  the 
percentage  of  types  of  qualification  (field  duplicate  RPDs,  laboratory 
blank  contamination,  etc.)  are  conq)iied  and  evaluated  to  determine  if 
the  sanq>ling  or  analytictd  procedures  are  capable  of  providing  the 
quality  of  data  specified  in  the  QAPP  for  the  sample  types,  site 
characteristics,  and  matrices  encountered.  The  completeness  objective 
may  be  reevaluated  for  a  specific  site  or  sample  matrix  because 
parameters  which  affect  data  quality  (sudi  as  homogeneity  of  soil, 
matrix  interferences,  etc)  are  b^nd  the  control  of  the  project 
personneL  This  information  can  be  used  in  determining  further 
sampling  (or  analytical)  strategies  and  quality  assurance  objectives. 


5S  Quality  Assurance  Reports 


A  report  discussing  the  QC  sample  results,  performance  audits,  systems 
audits,  and  data  quality  audits  is  issued  at  the  end  of  every  sampling 
and  analysis  task.  Quality  assurance  reports  for  tasks  t^  involve 
collecting  samples  over  a  long-term  period  (one  quarter  or  longer)  are 
prepared  on  a  monthly  or  quarterty  basis  as  defined  in  the  project 
SOW.  The  information  presented  in  the  quality  assurance  reports  is 
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incoiporated  as  an  q>pendix  into  the  reports  prepared  for  the  task  or 
in  separate  task  QA/QC  reports,  and  follows  U.S.  EPA  format  or  a 
format  specified  in  t^  scope  of  work  for  the  task. 

The  report  contains  an  overall  summary  of  data  quality  for  the  project 
or  event,  which  includes  a  discussion  of  any  systematic  errors  which  may 
affect  the  precision  or  accuracy  of  all  data  for  a  given  parameter  or 
method,  random  errors  which  i^ect  data  quality  that  were  discovered 
during  data  review  and  could  not  be  resolved,  a  discussion  of  holding 
time  coiiq)liance,  and  an  assessment  of  completeness.  Results  of 
performance,  systems,  and  data  quality  audits  are  also  summarized  in 
the  QA  report  Qualified  results  are  presented  in  the  summary  section 
of  the  report  in  a  table  of  qualified  data,  with  the  reason  for 
qualification,  and  analytes  affected.  Qualified  data  are  also  flagged  in 
the  database  so  that  aity  tables  or  reports  that  include  the  data  indicate 
that  the  results  are  qusdified  or  limited  for  use.  The  report  includes  a 
detailed  assessment  of  blank,  duplicate,  and  spike  results  and  a 
comparison  of  these  results  to  project  data  quality  objectives.  Sampling 
and  anatytical  quality  control  results  are  discussed  separately  so  the 
source  of  any  problems  can  be  identified  and  appropriate  corrective 
actions  can  be  taken. 

The  content  and  format  for  the  QA  reports  are  presented  in  the 
following  outline: 

McClellan  air  force  base 

QUAUTY  ASSURANCE  REPORTS 

1.0  Summary  of  sanq>ling  and  analytical  activity  and  highlights  of 
quality  assurance  results 

2.0  Measurement  data  accuraty,  precision,  and  coiiq>leteness  (for 
each  sample  matrix  and  meth^) 

3.0  Results  of  systems  audits 

4.0  Results  of  performance  and  data  quality  audits 

S.O  Significant  quality  assurance  problems  and  recommended 
corrective  action 


The  QC  report  is  reviewed  by  the  project  QA  officer  and  other  internal 
QA  and  project  management  personnel,  and  a  technical  editor  prior  to 
external  distribution. 
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78  HiwUtwrw  SlTMt 
Sm  FrandMo.  Ca.  MIOMMI 


9  0«c  1991 

Mr.  Mario  Zarardi 
Environaantal  Managaaant 
SM-ALC/EM,  Building  250N 
McClallan  Air  Forca  Baaa,  CA  95652 

Daar  Hr.  Zarardi: 

Encloaad  ara  tha  conaants  of  tha  Environaantal  Protaction 
Agancy  (EPA)  to  tha  Znstallation  Rastoration  Prograa  (ZRP)  Staga 
3  Quality  Aasuranca  Projact  Plan  (QAPP)  for  McClallan  Air  Forca 
Baaa  (MAFB) .  Tha  QAPP  was  raviawad  for  tachnical  quality  froa 
tha  parapactiva  of  utilizing  tha  docuaant  aa  a  baaalina  atandard 
oparational  procadura  (SOP)  QAPP  for  aultipla  projacta  and  a- 
acopa  of  work  (SOM)  for  naw  contraccora  working  on  MAFB.  Bacauaa 
aultipla  contractora  will  bm  %rorking  on  NAFB^  it  ia  vary 
i^ortant  tha  QAPP  provida  a  claar  fraaairark  to  collact 
coaparabla  data  of  known  and  dafinad  quality.  To  provida  thia 
fraaawork.  two  kay  araaa  naad  to  ba  addraaaad  (1)  daacriba  tha 
ralationahip  to  othar  docuaanta  and  (2)  data  naada  baaad  on  data 
quality  objactivaa  (DQO)  naada  to  ba  clarifiad. 

A  datailad  daacription  of  tha  ralationahip  batwaan  tha  QAPP 
and  coapanion  docuaanta  (aaapling  and  analyaia  plan  (SAP) ,  SOM, 
and  othar  docuaanta)  ahould  ba  providad.  Thia  diacuaaion  ahould 
provida  how  docuaanta  will  ba  aaandad  and  tha  ganaral  and 
spacific  catagoriaa  of  inforaatlon  that  will  ba  includad  in  aach 
docuaant.  Thara  ahould  ba  claar  guidance  on  how  naw  aaapla 
eollaetion  and  analyaia  tachniquaa  will  ba  added  to  tha  QAPP  and 
coapanion  docuaanta.  A  aachaniaa  ahould  ba  in  place  ao  a 
coaplata  draft  QAPP  ia  not  iaauad  every  tiaa  tha  QAPP  naada  to  ba 
raviaad  or  aaandad. 

Tha  OQO'a  ahould  ba  clearly  defined  and  aaaociatad  with 
different  analytioal  lavala.  Tha  analytical  level  aalaetad  for  a 
aaapling  effort  would  depend  on  tha  and  uaa  of  tha  data.  For 
axaapla,  and  uaaa  of  tha  data  aay  range  froa  a  acraaning  level 
characterization  that  require  qualitative  indication  of 
contaaination  to  a  huaan  health  riak  aaaaaaaant  that  would 
require  quantitative  data  and  rigoroua  analytical  proeedurea. 

The  quality  control  aeaaurea  would  be  iaqpleaented  to  deteraine 
whether  the  OQO'a  have  been  net  ahould  be  clearly  defined. 


Th«  quality  control  limits  for  ths  prims  contractor  in  ths 
QAPP  arm  not  ths  sams  as  thoss  for  ths  sxabcontractor,  providing 
analytical  ssrvicss  for  ths  pro j set,  in  ths  sams  QAPP.  Ths 
pro j set  should  havs  ons  consistsnt  sst  of  quality  control 
criteria  that  msst  ths  nssds  of  ths  project,  not  ths  capabilities 
of  different  laboratories.  Ths  limits  should  be  established  to 
reflect  project  OQO's  and  sst  consistsnt  criteria  for  each 
method.  Ths  project  DQO's  will  define  specific  project 
objectives  and  insure  sampling  and  analysis  will  meet  the  goals 
of  the  project  with  data  of  comparable  quality. 

If  you  have  any  questions  please  contact  me  at  (415)  744- 
2412  or  Ramon  Mendoza  at  9415)  744-2410. 

Sincerely, 


enclosure 

cc:  distribution  list 
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GENERAL  COMMENTS 

1.  Pro j act  Approach  and  Objactivaa  -  Tha  dascriptlon  of  data 
quality  objactivaa  (DQOa) ,  pro j act  approach,  and  objactivaa 
should  ba  axpandad  to  clarify  tha  qpiality  of  tha  data  collactad 
will  ba  appropriata  for  tha  and  usa  of  tha  data.  Similar  to  tha 
draft  final  Oparabla  Unit  B  sampling  and  analysis  plan  (SAP)  (saa 
Tabla  4-2;  Radian  1991b),  thara  should  ba  a  discussion  regarding 
tha  lavals  of  analytical  tasting  that  will  ba  conducted  during 
tha  site  investigation.  Tha  level  of  quality  control  should 
depend  on  tha  analytical  level  required  for  tha  and  usa  of  tha 
data.  Tha  sampling  and  analysis  procedures  discussed  in  tha  QAPP 
could  ba  classified  under  different  analytical  lavals  and  tha 
appropriata  level  of  quality  control  implamantad.  Tha 
investigation  approach  described  in  tha  Oparabla  Unit  B  SAP  - ' 
should  ba  incorporated  and  discussed  in  tha  QAPP. 

2.  Insufficient  Detail  -  One  of  tha  major  objectives  of  tha  QAPP 
is  to  provide  guidance  to  tha  participants  in  tha  Installation 
Restoration  Program  (IRP)  on  tha  activities  required  to  produce 
data  of  )cnown  quality.  As  such,  tha  QAPP  must  contain  enough 
detail  for  team  aambars  to  fulfill  this  objective;  alternatively, 
tha  QAPP  can  rafaranca  other  documents  that  will  provide  this 
detail.  In  soma  instances,  this  QAPP  lacks  tha  appropriata  level 
of  detail,  particularly  in  those  sections  dealing  with  sample 
handling,  dociuant  control,  and  usa  of  quality  control  samples. 

Tha  discussion  of  mechanisms  for  carrying  out  tha  quality 
asstiranca  policies  should  include  information  on  data  that  will 
need  to  ba  collactad  (i.a.,  what  data  gaps  will  ba  filled)  and 
tha  investigation  efforts  that  will  ba  initiated  to  collect  those 
data.  This  information  presently  is  not  included  in  tha  text. 

3.  Relationship  of  tha  QAPP  to  Other  Dooimants  -  Tha  QAPP  doas 
not  includa  a  discussion  of  tha  hiararchical  ralationship  of  tha 
QAPP  to  othar  documants  for  this  projact,  such  as  tha  projact 
work  plans,  SAPs,  or  haalth  and  safety  plan.  This  ralationship 
should  ba  specified  in  tha  Introduction  section  of  tha  QAPP;  if 
spacifiad  in  another  document,  that  documant  should  ba  rafarancad 
and  a  summary  of  tha  relevant  relationships  provided.  In 
addition,  tha  QAPP  appears  to  incorrectly  refer  to  othar 
documants  such  as  work  plans  and  SAPs.  Thasa  documants  should  ba 


d«fin«d  sarly  on  in  th«  QAPP  and  rafarrad  to  in  a  consistant 
mannar.  Spacific  cosmants  should  ba  rafarancad  whara  poaaibla. 

4.  Quality  Asauranca  for  S\ibcontractors  -  Ganarally,  tha 
discussion  of  quality  asauranca  prograos  for  subcontractors 
should  ba  axpandad.  If  such  information  is  to  ba  includad  in 
othar  documants,  such  as  tha  SAP,  this  should  ba  notad  in  tha 
QAPP. 

5.  Ravisions  to  tha  QAPP  -  Tha  QAPP  should  includa  or  rafaranca 
a  procadura  for  updating  tha  QAPP  and  distributing  ravisad  copias 
to  tha  appropriata  individuals. 

6.  OQOs  -  Tha  discussion  of  gaologic  DQOs  did  not  incorporata 
tha  intant  of  tha  DQO  procass  as  dafinad  in  U.S.  EPA  (1987).  Tha 
intant  of  tha  DQO  procass  is  to  astabliah  DQOs  basad  on  tha  and 
usas  of  tha  data  to  ba  collactad.  Tha  taxt  notas  tha  usa  of 
pracision,  accuracy,  raprasantativanasa ,  complatanass,  and 
comparability  (PJACC)  paramatars  may  not  ba  totally  applicabla  to 
gaologic  data.  Howavar,  a  qualitativa  maasuramant  of  soma 
paramatars  (a.g.,  raprasantativanass)  is  poaaibla  and  should  ba 
incorporatad  into  tha  taxt  as  appropriata.  For  axampla,  a 
comparison  batwaan  sita  data  and  ragional  data  could  ba  uaad  to 
avaluata  raprasantativanass  in  this  saction. 

Tha  discussion  of  staps  that  will  ba  taJcan  to  ansura  collactad 
data  ara  as  raprasantativa,  coimNurabla,  and  accurata  as  possibla 
would  ba  improvad  by  spacifically  discussing  aach  stap.  For 
axampla,  standardization  of  data  would  ba  accoaplishad  by  tha  usa 
of  standard  oparating  procaduras  (SOP)  and  fiald  forms.  Fiald 
forms  ansura  tha  corract  data  ara  collactad.  Thasa  procaduras 
and  forms  will  halp  ansura  all  data  ara  collactad  using  tha  sama 
mathods;  thus,  tha  possibility  of  arror  will  ba  raducad  and  data 
comparability  will  ba  incraasad. 

7.  Accaptabla  Tolarancas  for  Hydrological  Haasuramants  *  Tha 
discxisaion  of  hydrologic  maasuramants  should  includa  accaptabla 
tolaramcas  (a.g.,  discharga,  dapth  to  watar,  alavation  of 
maasuring  point) .  Soma  of  thasa  tolarancas  ara  discuasad  in 
stallman  (1971).  Pracision  of  maasuramants  should  ba  discussad 
mora  complataly  in  tha  QAPP.  For  axampla,  although 
spacifications  for  survayad  alavations  and  locations  ara 
ganarally  discussad  adaquataly,  othar  data  such  as  prassura 
maasuramants  and  flow  ratas  naad  to  ba  discussad  mora  thoroughly. 

8.  Optional  Tasting  Procaduras  »  In  a  numbar  of  sactions,  tha' 
taxt  idantifias  optional  tasting  procaduras  may  ba  usad  to 
collact  data.  Tha  taxt  doas  not  dascriba  tha  critaria  upon  «rhich 
tha  salaction  of  a  particular  tasting  option  at  a  particular 
location  will  ba  basad  for  all  tasting  procaduras.  This 
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information  is  critical  to  ansura  that  data  collaction  procaduras 
will  produca  data  that  maat  tha  A  discussion  of  thasa 

cr it aria  should  ba  includad  or  rafarancad  whan  mora  than  ona 
tasting  procadura  or  data  collaction  tachniqua  is  prasantad. 

9.  Daconteunination  Procaduras  -  In  tha  C2APP,  dacontamination 
procaduras  ara  discussad  in  each  individual  section  where 
sampling  or  sampling  shipment  ara  discussad.  It  may  ba  lass 
confusing  and  may  provide  greater  consistency  if  dacontamination 
is  discussad  in  its  o%m  section,  and  tha  section  is  rafarancad  as 
needed.  In  addition,  it  is  racommandad  that  all  equipment  ba 
given  a  final  rinse  with  ASTM  Type  II  reagent  water  to  wash  away 
any  residual  methanol  or  cyclohexane. 

10.  Loss  of  Volatile  Constituents  •  To  reduce  the  loss  of 
volatile  constituents  from  soil  samples,  McClellan  should 
consider  putting  the  soil  samples  in  a  methanol  solution  in  the 
field  (as  recommended  in  U.S.  EPA  1991a)  or  taking  other  measures 
discussed  in  U.S.  EPA  (1991a). 

11.  Sampling  and  Purging  Wells  •  The  text  is  not  clear  what 
procedures  will  be  used  for  sampling  and  purging  wells  with  ffee 
product,  which  are  to  be  tasted. 

12.  Redundancy  Among  Sections  -  Many  sections  of  the  QAPP 
contain  repetitive  information  on  procedures  for  decontamination, 
sample  collection,  and  analysis  (see  general  and  specific 
comments  on  soil  gas  sampling) .  As  much  as  possible,  these 
procedures  could  be  consolidated  into  separate  sections  and 
referenced.  This  will  help  limit  redundancy,  improve  the 
readability,  and  reduce  the  potential  for  procedural 
inconsistencies  ^uBong  sections.  For  example,  some  repetition 
occurs  eunong  Section  5.6.1,  Groundwater  Sampling  Equipment,  and 
Sections  5.6.2  and  5.6.3,  Equipment  Decontamination  Procaduras 
and  Field  Procedures,  respectively.  In  some  cases,  the  sections 
are  not  consistent.  For  example,  in  Section  5.6.1,  page  72, 
second  paragraph,  it  is  stated  that  five  well  volumes  will  be 
purged.  In  Section  5.6.3,  page  78,  paragraph  2,  it  is  stated  a 
minimum  of  three  well  volumes  should  be  purged  prior  to  sampling. 
For  clarity,  and  to  eliminate  inconsistencies,  the  discussion  in 
Section  5.6.1  should  be  limited  as  much  as  possible  to  equipment; 
the  procedures  should  be  outlined  in  Section  5.6.3. 

13.  Soil  Gas  Sampling  -  Because  soil  gas  data  are  being  used 
extensively  at  Operable  Unit  B  and  the  other  operable  units  to 
select  soil  sampling  locations  and  define  potential  source  areas, 
it  is  important  to  have  comparable  data  produced  from  similar 
sampling  and  analysis  methods.  The  QAPP  has  separate 
descriptions  of  each  potential  method  that  could  be  used  to 
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cr«at«  a  soil  gas  sampling  hols.  Each  dsscription  includss 
ssparata  discussions  of  ons  or  mors  methods  that  could  bs  used 
for  sample  retrieval  and  analyses.  Because  there  are  some 
inconsistencies  between  sections  (see  specific  comments)  and  in 
order  to  clarify  the  sampling  procedures  and  increase  the 
repeatability  of  the  methods,  it  is  recommended  that  this  section 
be  reorganized  as  described  below. 

There  are  two  types  of  soil  gas  sampling  holes  described  in 
the  text.  There  are  holes  that  are  open  to  the  atmosphere,  such 
as  hand  auger  holes,  and  driven  probes  where  a  discreet  sample 
from  a  portion  of  the  soil  column  is  collected.  The  quality  and 
type  of  sample  collected  and  the  end  use  of  the  data  may  be  very 
different  for  the  two  types  of  soil  gas  saa^ling  holes.  It  is 
recommended  that  the  discussion  in  the  QAPP  address  the 
difference  in  data  quality  between  the  two  types  of  samples  and 
describe  the  measiires  that  will  be  taken  to  ensure  comparability 
between  the  saaq)llng  methodologies.  Although  the  procedures  for 
creating  the  holes  should  be  provided,  it  is  recommended  that 
SOPS  be  developed  for  collecting  and  analyzing  samples  for  the 
two  types  of  holes.  Independent  of  how  the  holes  were  created. 
More  than  one  way  to  collect  and  analyze  the  samples  could  be 
presented.  More  detailed  information  on  the  quality  assurance 
and  quality  control  ((2A/QC)  measures  (e.g. ,  blanics,  duplicates, 
laboratory  procedxires)  that  will  be  used  to  measiire  the  PARCC 
parameters  for  the  different  analytical  levels  of  soil  gas  data 
collected  should  be  provided.  The  quality  control  measures 
followed  will  depend  on  the  OQOs  and  end  use  of  the  data. 

14.  Mobile  and  Stationary  Laboratory  Quality  Control  Measures  - 
The  quality  control  procedures  used  for  mobile  laboratories  vs. 
stationary  laboratories  should  be  explicitly  stated  in  Sections 
7.0  through  IS.O.  Although  some  of  the  procedures  for  the  mobile 
laboratozy  are  described  in  the  draft  flxml  Operable  unit  B  SAP, 
they  should  also  be  presented  in  the  QAPP  so  they  are  applied 
consistently  between  operable  units. 

15.  Internal  Quality  control  •  For  both  the  laboratory  and  field 
quality  control  samples,  the  recommended  frequency  at  which  these 
samples  will  be  taken  and  analyzed  should  be  described  in  greater 
detail  in  Section  10.0.  The  frequency  should  be  tied  into  tha 
DQOs  and  end  use  of  a  given  data  set.  It  is  recommended  a 
decision  tree  be  developed  to  guide  the  xise  of  quality  control 
samples.  For  example,  an  equipment  blank  nay  be  preferred  over 
an  ambient  blank  if  equipment  is  being  decontaminated.  However, 
in  some  circumstances,  both  types  of  blanks  nay  be  taken.  If 
field  screening  is  being  conducted,  blanks  and/or  duplicates 
could  be  taken  on  a  less  frequent  basis  than  Contract  Laboratory 
Program  grade  sampling. 
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16.  Znconaiatancy  with  Guldanca  «•  As  much  as  possibls,  ths  format 
and  organization  of  this  docunant  should  bs  mads  consistent  vlth 
ths  latsst  EPA  Region  ZX  guidelines  for  preparation  of  QAPPs  for 
Superfund  remedial  projects  (U.S.  EPA  1989)  (see,  for  example, 
specific  comments  In  Section  8.0,  Analytical  Procedures  and 
Calibration) .  The  QAPP  should  be  reviewed  and  revised  so  that  It 
contains  all  the  Items  recommended  In  the  more  recent  EPA 
guidance. 


SPECIFIC  COMMEMTS 

17.  Table  of  Contents  ,page  111 

The  page  numbers  for  Sections  10. 1  and  10.2  are  not  consistent 
with  the  T2d>le  of  Contents.  This  should  be  corrected. 

18.  Section  1.0  Introduction,  page  1  paragraph  1 

A  distribution  list  for  official  copies  of  the  plan  and 
subsequent  revisions  should  be  Included  In  the  QAPP  Immediately 
after  page  x  of  the  Table  of  Contents. 

19.  Section  1.0  Introduction,  page  1,  paragraph  l 

This  section  should  reference  the  latest  Region  IX  guidance 
document  for  the  preparation  of  QAPPs  (tJ.S.  EPA  1989). 

20.  Section  2.3  Data  Collection  and  Use,  page  11, 
paragraphs  1  and  3 

The  text  of  paragraph  1  indicates  that,  among  other  types  of 
samples,  air  samples  will  Ihi  taken  at  designated  sites.  It  Is 
not  clear  what  type  of  air  samples  will  Ise  collected  and  what  the 
purpose  of  air  sa^tllng  Is.  Furthermore,  collection  of  samples 
is  not  mentioned  In  paragraph  3,  tdiich  describes  the  detailed 
work  plan  for  Operable  unit  B,  even  though  several  volatile  . 
organic  compounds  have  been  found  In  soil  samples  collected  from 
sites  In  operable  unit  B  (page  2-6) .  The  revised  QAPP  (and/or 
SAP)  should  specify  the  sampling  and  analysis  objectives  and 
strategy  for  air  saiqiling. 

21.  Section  3.5  Primary  Task  Leaders,  page  4,  paragraph  1 

It  is  not  clear  from  this  discussion  who  has  the  primary 
responsibility  for  coordinating  and  tracking  corrective  action  In 
the  field,  office,  and  laboratory.  This  responsibility  should  be 
clarified  either  by  adding  this  Information  to  this  section  or  by 
referring  to  other  sections  of  the  QAPP. 
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22.  S«ction  4.0  Quality  Asauranca  Objactlvas  for  Maasuraaants 
and  Gaologic  Data;  Tablas  4-1  to  4-12,  Quality  control  Aecaptanca 
crltaria  for  EPA  Mathoda;  and  Tablaa  A-1  to  A-12,  Quality  Control 
aecaptanca  Crltaria  for  EPA  Mathoda,  for  BC  Analytical,  Glandala. 

In  Tabla  4-4,  for  EPA  Mathod  8010  laboratory  control  aaapla 
(LCS)  apiJca  racovariaa  appaar  to  covar  an  unuaually  broad  ranga 
conaidarlng  that  a  claan  matrix  ia  baing  apikad  for  a  purga  and 
trap  analyala.  In  many  caaaa  tha  LCS  racovary  limita  ara  vidar 
than  thoaa  for  tha  matrix  apiking  compounda.  It  ia  auggaatad 
thaaa  limita  ba  raavaluatad,  and  at  a  minimum  ba  mada  conaiatant 
with  tha  matrix  apiking  limita.  A  rationala  for  how  apika 
racovariaa  for  a  LCS  aampla  can  ba  ovar  150%  or  laaa  than  65%  and 
rapraaant  adaquata  mathod  parformanca  ahould  ba  providad.  Thia 
ia  aapacially  trua  for  racovariaa  ovar  200%. 

Tha  quality  control  (QC)  limita  providad  by  Radian  ara  not  tha 
sama  aa  thoaa  providad  by  BC  Analytical.  Tha  pro j act  ahould  hava 
ona  conaiatant  aat  of  QC  crltaria  that  raflact  tha  naada  of  tha 
projact,  not  tha  capabilitiaa  or  aecaptanca  crltaria  of  two 
diffarant  laboratoriaa.  Tha  limita  ahould  ba  aatabliahad  to 
raflact  projact  data  quality  objactivaa  and  aat  conaiatant 
crltaria  for  aach  mathod. 

Projact  Data  Quality  Objactivaa  (DOQa)  ara  raquirad  to,  (1) 
dafina  apaciflc  projact  objactivaa  and  (2)  to  anaura  propoaad 
sampling  and  analyala  will  maat  tha  goals  of  tha  projact.  For 
axampla,  thaaa  projact  objactivaa  may  ba  dafinad  baaad  on  tha 
risk  aaaassmant  (to  population  or  anvironmantal)  or  dasignad  to 
provida  samiquantitatlva  scraaning  praparatory  to  furthar 
invastigation.  Aftar  tha  goals  ara  dafinad,  a  sampling  program 
may  ba  statistically  dafinad  which  will  maat  tha  projact  naada 
with  tha  raquirad  dagraa  of  confidanca. 

23.  Saction  4.6  Gaologic  DQOa  paga  20,  paragraph  2 

Tha  taxt  Indicataa  all  f  laid  parsonnal  will  raviaw  gaologic^ 
samplaa  and  coraa.  Raviaw  of  thaaa  matarlals  by  all  parsonnal 
may  not  ba  nacaasary  and  will  probably  not  ba  afficiant  or  coat- 
affactiva.  Tha  raviaw  of  samplaa  and  coraa  should  ba  limitad  to 
thoaa  parsonnal  who  actually  raquira  tha  information  to  parform 
thalr  dutiaa.  In  addition,  tha  discussion  of  stops  that  will  ba 
undartakan  to  ansura  that  tha  data  obtainad  ara  "raprasantativa, 
standardizad,  auid  accurata  as  possibla”  is  inco^plata.  A 
discussion  should  ba  includad  of  standardizad  fiald  forms,  soil 
color  charts,  SOPs,  intamal  and  laboratory  QA/QC  procaduras, 
notabooks,  photographs,  and  calibration  procaduras. 
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24.  Section  4.6  Hydrologic  Data,  pago  20,  paragraph  3 

Peuragraph  3  discussas  tha  hydrologic  data  to  ba  coapilad 
during  tha  sita  invastigation  (i.a.,  watar-laval  maasuraaants  and 
puap  discharga  ratas) .  Hydrologic  data  that  will  ba  coapilad 
should  also  includa  obaarvations  aada  during  wall  installation, 
including  wall  coaplattnn  diagraas.  Tha  discussion  should  also 
nota  that  tha  choiea  of  aquipaant  usad  to  aaJca  hydrologic 
maasuraaants  is  a  function  of  data  usa  and  tha  aquipaant 's 
oparating  opacifications  should  ba  sufficiant  to  aaat  tha  OQOs 
ralatad  to  tha  data.  A  tabla  suaaarizing  typas  of  hydrologic 
data,  corrasponding  OQOs,  and  tha  aquipaant  nacassary  to  attain 
tha  OQOs  is  racoaaandad. 

25.  Saction  5.0  Fiald  Procaduras,  pagas  1-136,  ganaral  coaaant 

Bacausa  tha  location,  nuabar,  and  typas  of  saaplas  to  ba 
collactad  hava  not  yat  baan  datarainad,  tha  docuaant  that  will 
contain  this  inforaation  should  ba  rafarancad. 

26.  Saction  5.1  Gaophysical  Tachniquas,  paga  1,  paragraph  5 

Tha  taxt  stataa  surfaca  gaophysical  survays  will  ba  conductad 
along  transact  linas.  Station  locations  and  ground  alavations 
should  ba  sxurvayad  as  part  of  tha  procaduras  for  parfoming  thasa 
survays.  Tha  accuracy  of  survayad  locations  and  alavations 
should  ba  includad  or  rafarancad  in  tha  taxt.  Tha  taxt  should 
includa  an  axplanation  of  how  tha  instrunants  usad  to  parfora  tha 
survays  will  provida  data  that  aaat  OQOs. 

27.  Tabla  5-1,  Watar  and  Soil  Saapla  Storaga  and  Prasarvation 
Raquiraaants . 

Tabla  5-1  was  inconsistant  in  its  dascription  of  containars. 

For  savaral  of  tha  aathods  whara  an  axtraction  is  raquirad,  tha 
containar  listad  is  appropriata  for  soils  but  not  for  watars.  If 
both  typas  of  sanplas  ara  to  ba  collactad  tha  tabla  should  ba 
ravisad. 

28.  Saction  5.1.1  Borahola  Gaophysical  Invastigation  Procadxiras 
paga  2,  paragraph  2 

Tha  taxt  stataa  that  natural  gasaa  logging  aay  also  ba 
conductad  in  boraholas.  Tha  critaria  for  dataralning  if  a 
natural  gaoaa  log  will  ba  run  should  ba  providad  or  rafarancad  in 
tha  taxt. 

Tha  discussion  of  borahola  gaophysical  survay  procaduras 
should  includa  tha  procaduras  for  storing  data  (or  tha  SAP  should 
ba  rafarancad  for  this  inforaation) .  Tha  taxt  includas  a  vary 
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good  discussion  of  ths  Infornation  that  will  ba  includad  on  ths 
logs,  but  no  dsscrlption  of  how  ths  information  will  ba  archivad. 
PrasiuMbly,  tha  original  fiald  data  will  ba  storad  in  co^putar 
filas  on  tapa  or  disk  and  will  ba  transfarrad  to  tha  projact 
databasa.  Procaduras  for  storing  and  transfarring  tha  borahola 
gaophysical  data  should  ba  dascribad  in  tha  QAPP.  This  saaa 
conaant  applias  to  tha  surfaca  gaophysical  survays  (Saction 
5.1.2) . 

29.  Saction  5. 1.2. 2  Magnatoaatry,  paga  6,  paragraph  3 

Whan  conducting  a  magnatomatar  survay,  a  basa  station  should 
ba  establishad  at  tha  baginning  of  tha  workday,  and  tha  work 
schadula  should  provida  anough  tima  for  a  ratum  to  tha  basa 
station  to  collact  a  calibration  reading  after  maasuramants  are 
performed  at  a  few  stations  (Oobrin  1976) .  This  procedure  allows 
for  evaluation  of  instrument  drift,  which  nay  impact  tha 
readings,  and  should  ba  incorporated  into  tha  text. 

30.  saction  5.2.1  Site  Selection,  paga  6,  paragraph  5 

Tha  text  lists  criteria  for  tha  selection  of  monitoring  wall 
and  subsurface  sampling  locations.  Tha  list  of  criteria  should 
include  tha  presence  and  location  of  receptors  such  as  water 
supply  walls. 

31.  Saction  5.2.1  Site  Selection  ,paga  7,  paragraph  2 

Tha  text  discusses  procaduras  that  will  ba  followed  prior  to 
drilling  to  minimize  disturbing  utility  lines  during  wall 
installation.  Tha  text  should  also  include  procaduras  (a.g., 
magnatomatar  siurvay,  potholing,  reduced  drilling  rates)  to 
minimize  disturbing  other  unknown  buried  objects  (especially  at 
shallow  depths)  during  drilling. 

32.  Saction  5.2.2  Drilling  Preparation,  paga  8,  paragraph  1 

9 

Procedures  for  managing  waste  materials  generated  by 
decontaminating  tha  drill  rig  should  ba  specified  or  rafarancad 
in  tha  text. 

33.  Section  5.2.3  Drilling  Methods,  paga  9,  paragraph  2 

Tha  text  discusses  tha  conditions  under  which  tha  mud  rotary 
method  will  ba  used  for  drilling,  but  not  tha  conditions  under 
which  other  drilling  methods  will  ba  used.  To  ba  consistent,  tha 
text  should  include  a  discussion  of  tha  conditions  under  %fhich 
each  of  tha  drilling  methods  will  ba  used. 
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34.  Section  5.2.3  Drilling  Methods,  pags  ii,  paragraph  l 

Managaaant  and  disposal  of  potantially  contaminatad  drilling 
mud  and  cuttings  ara  not  discussad  in  tha  dascription  of  sud 
rotary  procaduras;  thay  should  ba  rafarancad  (i.a.,  Saction  5.2.5 
of  tha  QAPP) .  Also,  portabla  pits  should  ba  usad  for  containing 
mud  amd  cuttings  during  drilling. 

35.  Saction  5.2.3  Drilling  Mathods,  paga  12,  paragraph  3 

Tha  procadxaras  for  managing  irasta  natarials  ganaratad  by  tha 
buclcat  augar  mathod  should  ba  rafarancad  (i.a.,  Saction  5.2.5  of 
tha  QAPP) . 

36.  Saction  5.2.4  Saapla  Collaetion  Mathods,  paga  16, 
paragraph  3 

Tha  taxt  indicatas  cora  saaplaa  will  ba  placad  in  boxas  and 
storad.  Tha  taxt  should  indicata  how  tha  boxas  will  ba  markad 
with  part inant  information,  such  as  borahola  numbar,  samplad 
intarval,  data,  and  box  numbar  bafora  laaving  tha  drilling  sita. 

37.  saction  5.2.5  Cuttings  and  Groundwatar  Disposal 
(paga  17 ,  paragraph  3 ) 

Tha  taxt  indicatas  that  drill  cuttings  will  ba  monitorad  for 
organic  vapors.  Tha  fraquancy  of  maasuramant  or  tha  critaria  for 
datarmining  that  fraquancy  should  ba  providad  in  tha  taxt  to 
ansura  uniformity  of  approach.  Tha  taxt  should  also  stata  that 
maasxiramants  will  ba  racordad  in  tha  fiald  notabook  or  on  a  fiald 
form. 


38.  Figura  5-3,  paga  19 

Tha  langth  of  tha  racovarad  saapla  or  tha  parcant  of  racovary 
should  ba  ineludad  on  tha  drilling  oparations  fora. 

39.  Figura  5-4,  paga  20 

Tha  location  of  tha  aaasuring  point  for  watar  laval 
maasuraaants  should  ba  dascribad  or  illustratad  on  tha  wall 
conplation  form. 

40.  Saction  5.2.6  Racordkaapii^  pn?*  28,  paragraph  2 

Tha  taxt  notas  that  at  tha  discration  of  tha  Air  Forca, 
lithologic  saaplaa  will  ba  collactad  at  a  minimum  of  avary  5  faat 
and  storad  in  labalad  saapla  bags.  Tha  collaetion  of  saaplaa 
should  ba  datarainad  by  invastigation  goals  and  DQOs,  and  tha 
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policiM  for  Booting  thooo  OQOo  should  bti  ^ontalnod  in  tho  QAPP. 
If  data  gaps  includo  lithologic  doscriptivi  sa^ploa  to  fill 
thoso  data  gaps  should  bo  colloctod.  Altomativoly,  saapling 
stratogy  could  bo  doscribod  in  tho  SAP. 

41.  Soction  5.2.6  Rocordkooping,  pag^  29,  socond  bullot 

Tho  toxt  indicatos  a  favorablo  condition  for  scroon  interval 
soloction  is  adoquato  ponotration  into  tho  satiuratod  zono  with 
toTBination  depths  being  a  BiniBUB  of  10  to  15  foot  deeper  than 
tho  water  table.  Consideration  should  bo  given  to  tho  presence 
of  floating  product,  which  would  require  the  well  screen  to 
intersect  the  top  of  the  water  table. 

42.  Section  5.3.1  Well  Installation  and  CoBpletion,  page  33, 
first  line  and  first  bullet 

The  text  indicates  that  stainless  steel  centralizers  will  be 
set  at  every  40  feet  froB  the  preceding  centralizer,  without 
stating  where  the  first  centralizer  will  be  installed. 

Figure  S-IO  indicates  that  the  centralizers  will  be  placed  at  the 
top  and  bottoB  of  the  well  screen  and  then  every  40  feet  above 
the  centralizer  at  the  top  of  the  well  screen.  The  text  should 
be  clarified. 

43.  Section  5.3.1  Well  Installation  and  CoBpletion, 
page  35,  paragraph  2 

The  text  discusses  procediires  for  placoBont  of  the  sand  pack 
around  the  screen.  The  procedure  should  also  include  Baintaining 
the  level  of  sand  above  the  bottoB  of  the  drill  string  or  drive 
casing  to  ensure  that  fornation  Baterial  does  not  collapse  into 
the  borehole.  Also,  a  sounding  tape  should  be  used  during  sand 
pack  installation  to  Bonitor  the  location  of  the  top  of  the  sand 
pack  and  to  ensure  that  the  level  is  above  the  bottoB  of  the 
drill  string  or  drive  casing. 
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44.  Section  5.3.1  Well  Installation  and  Coapletion, 
page  35,  paragraph  3 

The  text  discusses  procedures  for  ensuring  that  the  well  is 
properly  aligned  and  notes  that  the  procedures  "should”  be 
followed.  The  QAPP  should  state  that  the  procedures  will  be 
followed  or  provide  reference  criteria  for  deciding  if  they  will 
be  followed.  Criteria  for  deterBining  if  well  alignaent  Beets 
DQOs  should  be  described,  and  procedures  that  will  be  followed  if 
the  casing  does  not  Beet  those  standards  should  be  stated  or 
referenced. 
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45.  Section  5.3.1  Wttll  Installation  and  Co^plation 
(paga  35,  paragraph  4) 

Tha  taxt  statas  that  bantonita  slurry  vlll  ba  sixad  until  it 
is  "viscous."  Tha  taxt  should  spacify  tha  vaight  of  tha  slurry 
par  gallon  of  slurry  aixtura  and  dascriba  tha  sathod  for 
oaasuring  tha  slurry  waight. 

46.  Saction  5.3.1  Wall  Installation  and  Collation 
paga  36,  paragraph  5 

Tha  taxt  indicatas  that  only  tha  alavation  and  location  of  tha 
rafaranca  point  for  watar  laval  saasurasants  will  ba  survayad. 

In  addition,  tha  alavation  of  tha  ground  surfaca  should  ba 
maasurad  bacausa  it  is  tha  rafaranca  point  for  wall  izistallation 
naasuraaants  and  lithologic  saaplaa.  Tha  ground  surfaca 
alavation  and  othar  partinar.c  alavations  (a.g. ,  tops  of  casings) 
should  ba  notad  on  tha  drilling  oparations  fora,  Figura  5-3. 

47.  Saction  5.3.1  Wall  Installation  and  Cosplation, 
paga  36,  paragraphs  4  and  5 

In  paragraph  4,  tha  taxt  dascribas  procaduras  that  will  ba 
undartakan  at  tha  and  of  installation  of  a  aonitoring  wall.  Tha 
discussion  in  paragraph  5  of  a  notch  on  tha  top  north  sida  of  tha 
casing  as  tha  rafaranca  point  for  watar  laval  saasurasants  should 
ba  sovad  to  paragraph  4.  Also,  tha  taxt  should  nota  tha  notch 
should  ba  placad  at  tha  tisa  of  wall  cosplation  to  allow  for 
Issadiata  accass  to  tha  wall  for  watar  laval  saasurasants  rathar 
than  having  to  wait  for  tha  survayor.  Tha  location  of  tha  notch 
should  ba  docusantad  on  tha  wall  cosplation  log,  Figura  5-4. 
whathar  tha  saasurasant  will  ba  takan  at  tha  top  or  bottos  of  tha 
notch  should  ba  clarifiad. 

48.  Saction  5.3.2  Monitoring  Wall  Oavalopsant,  paga  41, 
paragraph  1 

7 

Tha  taxt  statas  that  walls  will  ba  pu^pad  until  pH, 
conductivity,  and  tai^aratiira  parasatars  hava  stabilizad.  Tha 
critaria  for  daciding  whan  stability  is  raa^ad  should  ba 
providad  in  tha  taxt  of  tha  appropriata  saction  rafarancad. 

49.  Saction  5.4  Aquifar  Tast  Nathods,  paga  41,  paragraph  2 

Tha  taxt  notas  that  a  pusping  tast  consists  of  pusping  a  wall 
and  racording  drawdown.  Tha  pulping  tast  should  also  ineluda 
racovary  naasuraaants  aftar  tha  puap  is  shut  off.  Raeovary 
saastiraaants  sarva  as  a  naans  to  chack  calculations  basad  on  tha 
pulping  racord  (aspacially  if  pusping  ratas  wara  variabla) . 
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50.  Sttctlon  5.4.1  Puaping  T«st  Proe^durM,  pag*  41,  last 
bttllat 

Tha  taxt  stataa  vatar  ganaratad  by  tha  puaping  tasta  will  ba 
diachargad  at  tha  6round«ratar  Traataant  Plant  or  into  tha 
Industrial  Hastavatar  Lina.  Critaria  for  salaction  of  tha 
disposal  point  should  ba  ineludad  in  tha  taxt  or  a  rafaranea 
should  ba  providad. 

51.  Saction  5.4.1  Puaping  Tast  Procaduras, .paga  42, 
paragraph  l 

Tha  taxt  stataa  data  from  tha  data ,  looaar-wiUj-ba  downloadad 
to  tha  cosputar.  Tha  data  should  ba  raviavad  througnounmd 
iaaadiataly  following  tha  tast.  If  tha  quality  of  data  is  not 
sufficiant  to  saat  tha  OQOs,  than  tha  tast  should  ba  rapaatad  or 
an  altamata  tast  should  ba  considarad.  This  eoaaant  also 
applias  to  Saction  5.4.2  Slug  Tast  Procaduras  (paga  42,  paragraph 
5). 

52.  Saction  5.4.1  Pusping  Tast  Procaduras,  paga  42, 
paragraphs  2  and  3 

Tha  taxt  indicatas  that  a  puaping  tast  is  continuad  for  a 
ainisuB  of  4  hours.  Tha  critaria  for  datarsining  tha  naxiaua 
duration  of  a  tast  (i.a.,  whan  puaping  is  shut  off)  should  ba 
dascribad.  Tha  puaping  should  continua  as  practical  until  DQOs 
for  tha  tast  ara  satisfiad,  including  sufficiant  data  for 
analysis. 

53.  Saction  5.4.1  Pushing  Tast  Procaduras,  paga  42, 
paragraph  2 

Tha  taxt  also  rafarancas  instruaantation  that  will  ba  usad  to 
collact  and  stora  data  froa  tha  puling  tasts.  This  instruaanta¬ 
tion  should  ba  capabla  of  aaasuring  paraaatars  at  lavals  of 
accuracy  and  with  tha  pracision  nacassary  to  aaat  tha  OQOs. 
Exaaplas  of  thasa  tolarancas  for  aquifar  tast  instruaantation  ara 
discussad  in  Stallaan  (1971) . 

54.  Saction  5.4.1  Poking  Tast  Procaduras,  paga  42,  paragraph  3 

Tha  taxt  dascribas  procaduras  for  sotting  tha  dapth  of  prassiara 
transducars.  Tha  taxt  should  also  stata  that  tha  dapth  of  tha 
transducar  should  ba  aaasurad  bafora  and  aftar  tha  puaping  tast. 
Tha  taxt  should  also  includa  procaduras  for  salaction  of  a 
prassura  transducar.  Bacausa  accuracy  of  a  prassura  transducar 
typically  varias  with  tha  oparating  ranga  of  tha  transducar 
(a.g.,  0  to  10  pounds  par  squara  inch),  salaction  of  tha 
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transducer  is  dspsndsnt  upon  ths  dssirsd  accuracy  of  ths  ssasurs- 
msnts.  A  discxission  should  bs  provided  of  ths  dssirsd  accuracy 
of  ths  prsssurs  nsasursasnts  and  %fhat  proesdurss  will  bs  follovsd 
to  snsurs  that  msasursasnts  attain  that  accuracy.  Ths  rsquirsd 
prscision  of  ths  rsadings  and  ths  prscision  of  ths  prsssurs 
transducsr  should  also  bs  includsd.  A  discussion  of  ths 
diffsrsnes  bstvssn  vsntsd  and  unvsntsd  transducsr  data  and 
intsrprstation  of  thsss  data  should  bs  providsd.  In  addition, 
ths  tsxt  should  discuss  how  asasursssnts  ars  to  bs  corrsetsd  for 
variations  in  baroastric  prsssurs  (sspscially  if  tssts  ars  of 
long  dxiration,  such  as  ovsmight) . 

55.  Figurs  5-13  pags  43 

Ths  puaping  tsst  fora  doss  not  contain  all  ths  inforaation 
nscsssary  to  propsrly  docuasnt  ths  psrforaancs  of  an  aquifsr 
tsst.  Ths  ssrial  nuabsrs  emd  opsrating  rangss  of  prsssurs 
transduesrs  should  bs  notsd.  Ths  ssrial  nuabsr  and  dsscription 
of  ths  data  loggsr  also  should  bs  includsd.  Ths  ssrial  nuabsr  of 
each  slsctrical  water  level  asasuring  taps  should  bs  sho%m.  In 
addition,  specific  information  that  will  bs  includsd  on  this  fora 
should  bs  described  in  ths  second  paragraph  of  pags  42  in  a 
manner  similar  to  that  for  geophysical  logging  (s.g.,  pags  3  of 
Section  5.0). 

56.  Section  5.4.1  Pumping  Tsst  Proesdurss,  pags  44, 
paragraphs  3  and  5 

Ths  tsxt  describes  proesdurss  that  will  bs  followed  to  snsurs 
that  ths  data  loggsr  is  propsrly  opsrating.  Ths  tsxt  should  also 
describe  proesdurss  to  snsurs  that  ths  prsssurs  transduesrs  ars 
propsrly  calibrated. 

57.  Section  5.4.1  Pulling  Tsst  Proesdurss,  pags  44, 
paragraph  5 

Ths  tsxt  states  that  ths  recovery  is  "aonitored  for  ths 
specific  amount  of  time."  Ths  tsxt  should  specify  what  is  meant 
by  "specific  amount  of  time."  As  a  well  is  recovering,  ths 
data  should  bs  rsvlswsd  to  dstsxmins  if  sufficient  late  time  data 
have  been  collsctsd  to  conduct  psrasability  calculations. 

58.  Section  5.4.1  Puaping  Tsst  Proesdurss, 
pags  45,  top  of  pags 

Proesdurss  for  archiving  ths  tsst  data  in  ths  project's 
database  should  bs  providsd  hers  or  inclxidsd  in  Section  9.0  of 
ths  QAPP. 
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59.  Section  5.4.2  Slug  Test  Proc«dur«s  (page  45) 

It  should  ba  notad  tha  slug  boab  should  ba  lovarad  to  balov 
tha  alavatlon  of  tha  static  watar  laval;  otharvisa,  part  of  tha 
boab  may  ba  abova  tha  watar  tabla  whan  watar  lavals  aquillbrata. 
If  this  occurs «  tha  voluaa  of  tha  slug  raaovad  will  ba  calculatad 
incorractly. 

60.  Saction  5.5  Saapla  Storaga  and  Prasarvation,  and  Handling 
(paga  46,  paragraph  i) 

Tha  taxt  rafars  to  EPA-racoaMndad  procadi^as  and 
spacifications  ralatad  to  saapla  containar  pratraataant, 
traataant,  and  dacontaaination.  Tha  sourca(s)  of  tha  EPA*racoa~ 
aandad  procaduras  should  ba  spacifically  citad  in  tha  taxt. 

Littla  datail  is  provided  for  tha  activities  discussed  in  this 
saction.  An  explanation  should  ba  included  of  how  saaplas  will 
ba  logged  and  labeled  (a.g.,  how  station  locations  will  ba 
documented) ,  how  samples  will  ba  stored  in  tha  field,  %rhat  chain* 
of*custody  procadiaras  will  ba  followed,  ^md  what  saapla  shipping 
procedures  will  ba  used.  Although  soaa  of  these  subjects  are 
covered  in  other  sections  of  tha  QAPP  (or  perhaps  in  other 
associated  documents),  these  sections  and  documents  should  at 
least  ba  rafarancad  and  briefly  suaaarizad  hare. 

61.  Saction  5.6  Groundwater  Sampling  (paga  54,  paragraph  1) 

Tha  taxt  notes  that  field  QA/QC  saaplas  will  ba  incorporated 
into  tha  sampling  schedule.  This  schedule,  along  with 
descriptions  of  tha  sampling  procaduras,  should  be  included  or 
rafarancad  in  tha  taxt. 

62.  Saction  5. 6. 1.3  Sampling  Vehicle,  paga  69, 
paragraphs  1,  2,  and  3 

Tha  taxt  should  specify  how  sample  unit  and  purge  pump  > 
placement  procedures  will  ba  documented  (a.g. ,  recorded  on  a 
field  form  or  in  tha  field  notebook) . 

63.  Saction  5. 6. 1.3  Sampling  Vehicle  (paga  72,  paragraph  2) 

Tha  taxt  discusses  procaduras  that  will  ba  followed  to 
datazmina  whan  a  wall  is  sufficiently  purged.  These  procaduras 
should  also  include  maasuramant  of  pH,  conductivity,  and 
tamparatura,  as  described  in  tha  third  paragraph  of  paga  78.  It 
is  not  clear  that  pH,  conductivity,  and  temperature  will  be 
monitored  while  purging  with  tha  Packer  assamhly.  Monitoring 
these  paruatars  is  rocommandad  because  stabilization  of  these 
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parasi«t«rs  is  iaportant  for  dotoraining  if  a  saapla  should  bs 
teUcsn  and  if  ths  wall  has  bssn  purgsd  adsquatsly. 

64.  Ssction  5.6.2  Equlpnant  Oseontaainatlon  Procsdurss, 
pags  73,  paragraphs  1  and  2 

Equipasnt  dscontaainatlon  proesdurss  should  also  Includs 
collsctlon  of  psriodlc  squlpsant  blanks  to  chsck  ths 
effsctlvsnsss  of  ths  dscontaslnatlon  prograa.  Thsss  blanks 
should  bs  includsd  or  rsfsrsncsd  in  ths  proesdurss  along  with  a 
schsduls  for  thslr  collsctlon.  It  should  bs  clarifisd  that  ths 
proesdurss  listsd  for  dscontaaination  Ifirs  for  nondsdicatsd 
equipmsnt  only.  It  is  rscoaoMndsd  during  dscontaadnation  all 
equipmsnt  bs  givsn  a  final  rinss  with  ASTM  typs  II  rsagsnt  watsr 
to  wash  away  any  asthanol  or  cyclohsxans  rssidus.  In  addition, 
if  "squipasnt  ussd  to  collsct  watsr  saaplss  for  organic  analysis 
is  not  allowed  to  cons  into  contact  with  plastic,"  than  a 
substituts  for  plastic  should  bs  listsd.  It  is  rscoansndsd  that, 
at  a  ainiauB,  clean  %ratsr  bs  pulped  through  ths  interior  of  ths 
nondsdicatsd  subasrsibls  puap  and  other  puaps  prior  to  saiqtling 
at  ths  next  well. 

65.  Ssction  5.6.3  Field  Proesdurss  (pags  73,  last  paragraph) 

Radioactive  waste  has  bssn  reported  at  McClellan  AFB. 
Groundwater  saapling  squipasnt  could  include  instruasntatlon  for 
asasturing  radioactivity  at  sites  where  radioactivity  aay  bs 
present  and  should  bs  discussed  as  appropriate  in  this  section. 

66.  Figure  5-20  (pags  76) 

It  is  recoaasndsd  that  this  or  soas  other  fora  have  a  place  to 
report  ths  thickness  of  free  product. 

67.  Ssction  5.7  Surface  Watsr  Saapling  (pags  84,  paragraph  l) 

Ths  text  for  this  ssction  should  includs  1)  a  description  of 
methods  and  criteria  that  will  bs  ussd  to  dstsrains  station 
positioning  and  ths  accuracy  of  ths  station  position,  2)  a 
discussion  of'asthods  that  will  bs  ussd  to  prevent  cross- 
contaaination  between  sampling  stations  (s.g.,  squipasnt 
dscontaaination  proesdurss,  saapling  tram  downstrsaa  to  upstrsaa 
locations,  and  sampling  upstrsaa  of  personnel),  and  3)  a 
description  of  personal  protection  that  will  bs  required  during 
ths  saapling  effort  and  criteria  for  dstsraining  personal 
protection  levels  (alternatively,  ths  text  can  refer  to  ths 
health  and  safety  plan  or  SAP  for  personal  protection 
inf oraation) . 
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68.  Section  5.7  Surface  Watar  Sampling  (paga  84,  paragraph  4} 

Tha  taxt  statas  that  raquiraaants  for  blanks  and  dupllcatas 
ara  prasantad  In  Saction  11. 0.  Tha  ravlavad  copy  of  tha  QAPP  did 
not  contain  that  discussion.  Othar  QA/QC  sanplas  (a.g. ,  trip 
blanks)  may  also  ba  raquirad.  A  discussion  of  tha  fiald  QA/QC 
program  for  groundvatar,  aurfaca  watar,  and  soil  should  ba 
includad  in  Saction  11.0. 

69.  Saction  5.8  Soil  Sanplas  (ganaral  coaaant) 

Tha  daacription  of  compositing  mathods  to  ba  usad  in  tha  lab 
and  in  tha  fiald  lack  sufficient  detail  to  make  tha  procedures 
rapaa table  and  comparable.  For  axaa^la,  for  tha  laboratory 
samples,  there  is  no  daacription  of  how  samples  will  ba  mixed  and 
split.  For  tha  fiald  mathods,  it  is  stated  that  "approximately 
equal  amounts  of  soil  from  each  location  will  ba  included  in  tha 
compos ita."  It  is  racommandad  that  procedures  ba  prasantad  to 
make  aura  that  equal  amounts  of  soil  from  each  sample  ba  conpo- 
sited  instead  of  "approximately  equal"  amounts. 

70.  Saction  5.8  Soil  Samples  (paga  93,  item  #5;  paga  94, 
item  #4) 

Tha  taxt  indicates  a  slaava  is  placed  in  a  plastic  bag  if  tha 
caps  have  tha  potential  to  fall  off.  If  tha  caps  fall  off, 
volatile  compounds  will  escape  from  tha  sample  and  tha  analysis 
of  tha  sample  will  not  ba  accurate.  Altamativa  procedures,  such 
as  securing  tha  caps  to  tha  slaava  with  tape,  should  ba  proposed 
to  ensure  that  tha  DQO  is  mat.  Also,  standard  procedures  for 
taking  fiald  head  space  readings  should  ba  discussed  in  this 
saction  as  appropriate. 

71.  Saction  5.9  Sadimant  Sampling  (paga  98,  paragraph  2) 

Tha  taxt  should  specify  tha  criteria  for  accepting  (or 
rejecting)  a  sample  and  tta  individual  (a.g. ,  fiald  leader)  %dio 
will  ba  authorised  to  make  tha  determination.  Sample  equipment 
decontamination  should  also  ba  discussed. 

72.  Saction  5.10  Soil  Gas  Sampling  (pages  100-136) 

Tha  introduction  to  Saction  5.10  statas  tha  selection  of  tha 
optimum  soil  gas  sampling  technique  will  depend  on  tha  operation 
being  perform^  and  tha  intended  use  of  tha  analytical  data.  In 
general,  tha  aascription  of  tha  soil  gas  collection  methods  does 
not  include  tha  criteria  usad  for  selecting  a  particular 
collection  method.  Tha  selection  of  tha  appropriate  collection 
method  should  ba  based  on  tha  OQOs  of  tha  soil  gas  investigation. 
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Th«  tmxt  should  rsfsr  ths  rsadsr  to  ths  approprlata  saction  of 
tha  work  plan  or  SAP  for  a  dascrlptlon  of  tha  salactlon  procass. 

Saction  5.10  should  rafar  tha  raadar  to  a  dascrlptlon  of  tha 
aathods  for  locating  tha  soil  gas  saapllng  stations.  Tha  taxt 
should  Idantlfy  tha  ralatlva  accuraclas  of  tha  survayad 
locations.  Zt  should  also  aaphaslza  tha  laportanca  of  docunant- 
Ing  tha  location  of  tha  saapllng  station  and  how  davlatlons  froa 
tha  plannad  locations  dua  to  flald  conditions  will  ba  accurataly 
docuaantad. 

In  addition,  tha  taxt  should  dascrlha  how  soil  gas  saaplas 
will  ba  purgad  or  puapad  whan  collactlng  canlstar  saaplas; 
aathods  and  aatarlals  for  backfilling  boraholas  should  ba 
spaclflad  for  avary  sampling  affort.  Additional  discussion  Is 
provided  In  tha  Ganaral  Coaaants  saction. 

73.  Saction  5.10  Soil  Gas  Saapllng  (paga  100,  paragraph  3) 

Tha  taxt  states  surface  screening  will  ba  parforaad  In  a  grid 
pattern.  Tha  taxt  should  provide  Inforaatlon  or  rafar  to  2mothar 
saction  of  tha  QAPP  for  a  description  of  tha  surveying  aathods 
and  grid  spacing  salactlon  aathods.  In  addition,  tha  taxt  should 
define  tha  approxlaata  distance  for  collactlng  tha  upwind  saapla. 

74.  Saction  5.10.2  Shallow  Soil  Gas  Saapllng  Methods 
(pages  llG-118) 

Tha  SOP  for  each  of  tha  methods  Includes  tha  Initiation  of  tha 
flald  data  shaat/chaln-of*-custody  fora.  Tha  taxt  should  rafar 
tha  raadar  to  tha  approprlata  saction  of  tha  QAPP,  %diich  contains 
a  dascrlptlon  of  these  forms  and  tha  procedures  for  thalr 
completion. 

75.  Saction  5.10.2  Shallow  Soil  Gas  Saapllng  Methods 
(paga  102,  paragraph  1) 

The  taxt  should  Include  a  dascrlptlon  of  tha  aathods  that  will 
ba  used  to  prevent  clogging  of  tha  gas  saapllng  tuba  by  soil 
particles. 

with  tha  axeaption  of  tha  description  for  tha  pnauaatic 
method,  tha  other  shallow  soil  gas  collection  aathods  do  not 
stats  that  a  digging  permit  la  required.  An  explanation  of  tha 
procedure  to  obtain  a  digging  parait  should  ba  provided. 
Presumably  a  digging  parait  refers  to  a  utilities  check  to  ansura 
that  a  utility  is  not  ancountarad  as  a  result  of  tha  soil  gas 
collection  procass.  All  tha  shallow  soil  gas  collection  aathods 
should  include  obtaining  a  utilities  claaranca. 
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76.  s«ction  5.10.2  Shallow  Soil  Gas  Saapling  Mathods 
(paga  104,  paragraph  1) 

Tha  dascrlptlon  of  tha  hand  augar  aathod  should  includa  tha 
anticipatad  ranga  of  panatration. 

77.  Sactlon  5.10.2  Shallow  Soil  Gas  Saapling  Mathods 
(paga  104  itaa  #2) 

Tha  taxt  should  includa  a  dascription  of  tha  aathods  that  will 
ba  usad  to  pravant  clogging  of  tha  saapling  ttiba  by  soil 
particlas  and  a  dascription  of  tha  aathod  that  will  ba  usad  for 
withdrawing  tha  aaa^la  proba  following  saapla  collaction.  Saapla 
tubing  should  ba  discardad  batwaan  saaplas/ stations.  Tha  taxt 
should  dascriba  aathods  for  saaling  tha  ttiba  in  tha  borahola  to 
ansura  collaction  of  an  adaquata  borahola  S2ug)la  that  is  not 
iapactad  by  ataospharic  air  flooding  into  tha  borahola.  In 
addition,  tha  aathod  that  will  ba  usad  to  baclcfill  tha  hola 
should  ba  spacifiad. 

78.  Sactlon  5.10.2  Shallow  Soil  Gas  Saapling  Mathods  (paga  105) 

Tha  dascriptiona  of  aquipaant  dacontaaination  vary  froa  soap* 
amd*watar  wash  to  staaa*claaning  to  no  apparant  dacontaaination 
of  saapling  batwaan  stations.  All  aquipaant  that  coaas  into 
contact  with  tha  soil  and  soil  gas  should  aithar  ba  dacontaainat* 
ad  batwaan  saapling  stations  or  disposad  of  aftar  usa.  In 
addition,  tha  taxt  should  provida  a  dascription  of  tha 
dacontaaination  and  disposal  procaduras  for  tha  glass  syringas 
and  sapta,  raspactivaly.  Thasa  procaduras  should  ba  includad  or 
rafarancad;  as  writtan,  procadixras  ara  dascribad  only  for 
pnauoatic  and  hydraulic  mathods. 

79.  Sactlon  5.10.2  Shallow  Soil  Gas  Saapling  Mathods 
(paga  106,  itaa  #3) 

Tha  taxt  should  includa  a  dascription  of  tha  proba  axtractlon 
tachniqua. 

80.  Figura  5*28  (paga  107) 

Tha  figura  should  includa  spacification  of  tha  proba  tip 
aatarial  that  will  raaain  in  tha  soil  following  axtractlon  of  tha 
saapla  proba. 

81.  Sactlon  5.10.2  Shallow  Soil  Gas  Sampling  Mathods 
(paga  108,  itaa  #9) 

Tha  taxt  should  includa  a  dascription  of  tha  saapla  proba 
axtractlon  tachniqua. 
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82.  Section  5.10.3  Deep  Soil  Gas  Saiqpling  Methods 
(page  121,  items  #B4  and  Cld) 

The  text  states  that  3  to  S  volumes  of  soil  gas  will  be  purged 
prior  to  sampling.  The  text  should  provide  the  calculations  for 
determining  tube  voltimes  by  the  field  team. 

The  text  should  state  that  the  soil  gas  samples  will  be 
delivered  to  the  laboratory  under  chain-of<>custody  procedures 
and  should  refer  the  reader  to  the  appropriate  section  of  the 
planning  documents  for  a  description  of  those  procedures. 

83.  Section  5.10.3  Deep  Soil  Gas  Sampling  Methods 
(page  122,  item  #4) 

The  text  should  state  how  frequently  the  septa  will  be 
replaced. 

84.  Section  5.10.3  Split  Spoon  Sampling  (page  123) 

Due  to  the  impacts  that  wind,  rain,  and  heat  can  have  on 
organic  vapor  meter  (OVM)  readings  and  because  the  OVM  readings 
will  be  used  extensively  to  select  soil  samples  for  analysis,  it 
is  recommended  that  a  more  standard  and  rigorous  method  for 
obtaining  soil  gas  OVM  readings  be  develop^.  The  procedures 
could  include  slipping  a  cap  with  a  hole  in  it  over  the  end  of 
the  sleeve  and  inserting  the  OVM  tip  into  the  hole  to  take  the 
reading  or  taking  headspace  readings  in  a  plastic  bag  or  a  glass 
jar.  Dependable  Data  When  You  Need  It  (U.S.  EPA  1990)  provides 
other  methods  for  taking  standardized  OVM  readings. 

85.  Section  5.10.4  Emission  Flux  Measurements 
(page  130,  items  #2  and  #4) 

The  text  states  that  steady-state  emission  rates  will  be 
recorded.  The  text  should  provide  criteria  to  allow  the  field 
scientist  to  determine  when  a  steady  state  has  been  achieved., 

86.  Section  5.10.4  Downhole  Emission  Flux  Measurement  (DHEF) 
(page  132) 

A  figure  showing  the  DHEF  sampling  apparatus  is  recommended. 

87.  Section  5.10.4  Downhole  Emission  Flux  Measurements 
(page  133,  item  #6) 

The  text  states  that  the  DHEF  chamber  will  be  decontaminated 
if  there  is  visible  contamination.  However,  the  sampling  chamber 
may  contain  contaminants  at  levels  that  are  sufficient  to  cause 
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cross-contaBination  but  that  ara  not  vlsibla  in  tha  flald.  Tha 
chaabar  should  ba  daeontaainatad  aftar  usa  at  aach  sa^>llng 
station. 

88.  Saction  5.10.5  Racordkaaping  (paga  135,  paragraph  1) 

Tha  taxt  lists  information  that  will  ba  racordad  on  tha  daily 
log  during  tha  soil  gas  invastigation.  Tha  fiald  parsonnal  should 
also  racord  tha  air  taaparatura  at  tha  surfaca  of  tha  soil  at 
aach  sampling  station.  This  information  will  ba  uaaful  during 
tha  analysis  of  soil  gas  flux  aatiaatas. 

89.  Saction  8.0  Sampla  Custody  (paga  1,  paragraph  1) 

A  discussion  should  ba  providad  of  activitiaa  that  will  ba 
implaaantad  to  maintain  propar  chain-«f -custody  (a.g.,  physical 
possassion  of  sampla,  sampla  storaga  in  a  sacurad  araa,  ate.). 

90.  Saction  6.1  Documentation  Procaduras 
(paga  l,  paragraph  3) 

Tha  procaduras,  forms,  and  notaboo)cs  usad  to  datarmina  and 
record  tha  exact  location  and  ambient  conditions  associated  with 
sample  collection,  possassion,  and  analysis  should  ba  discussed 
in  further  detail  in  this  saction,  or  rafaranca  should  ba  made  to 
other  docuaants  that  contain  this  inforaation.  For  example,  a 
checklist  should  ba  providad  containing  general  inforaation  that 
should  ba  collected  for  every  saapling  site  (a.g.,  location, 
ambient  meteorological  conditions) . 

Tha  taxt  should  specify  %dxara  docuaants  relating  to  sample 
control  (a.g.,  chain-of-custody  forms  and  fiald  notebooks)  will 
ba  kept  in  tha  fiald  and  who  is  responsible  for  maintaining  such 
documents. 

91.  Saction  6.1  Oocuaantation  Procaduras 

(paga  3,  paragraph  1)  • 

Tha  taxt  should  specify  procaduras  for  coaplating  forms  and 
labels.  For  axaapla,  a  discussion  should  ba  included  of  how 
saapla  identification  nuabars  will  ba  assigned  and  tracked. 

92.  Saction  6.2  Electronically  Ganaratad  Chain-of-Custody  and 
Master  Log  (paga  3,  paragraphs  1  and  2) 

This  saction  should  include  a  discussion  of  tha  procaduras 
that  will  ba  iaplaaentad  for  checking  tha  accuracy  of  information 
entered  into  tha  fiald  coaputar  systaa  and  for  ensuring  security 
of  tha  data  once  entered. 


20 


Xt  is  not  obvious  in  ths  tsxt  whsthsr  ths  slsctronically 
gsneratsd  daily  chain-of-custody  forms  ars  in  addition  to 
manually  praparad  chain-of>custody  forms  ganaratad  in  tha  fiald. 
Manually  praparad  chain-of-custody  forms  should  ba  ganaratad  ^an 
samplaa  ara  transportad,  not  just  at  tha  and  of  aach  day. 

93.  Saction  6.2  Elactronically  Ganaratad  Chain-of -Custody 
and  Mastar  Log  (paga  8,  paragraph  1) 

In  ordar  to  maintain  a  propar  chain-of-custody  and  ansura 
tracaability  of  data,  tha  taxt  should  spacify  «^o  will  ba 
rasponsibla  for  shipping  samplas  and  maintaining  shipping 
racords. 

94.  Saction  6.3  Sampla  Handling  Procaduras 
(paga  8,  paragraphs  3  and  4) 

If  samplaa  must  ba  storad  at  4*C,  thay  should  ba  pacbagad  so 
that  tha  labals  do  not  bacoma  watarloggad  and  papar  saals  do  not 
coma  loosa.  In  addition,  tha  ica  should  ba  containad  in  plastic 
bags  to  pravant  laakaga.  Ica  should  not  ba  usad  as  a  packing 
matarial.  Tha  taxt  should  ba  modifiad  to  raflact  thasa  concams. 

Tha  taxt  doas  not  maka  claar  what  sampla  handling  control 
procaduras  will  ba  followad  by  tha  laboratory  to  maintain  tha 
chain-of -custody  and  ansxira  tha  intagrity  of  incoming  samplas. 

For  axampla,  this  saction  should  spacify  thara  will  ba  a 
dasignatad  ledmratory  sampla  custodian  who  is  authorized  to  sign 
for  incoming  samples,  obtain  shipping  documents,  verify  tha  data 
and  sampla  custody  racords,  and  datarmina  intagrity  of  incoming 
samplas.  If  this  information  is  covered  in  another  saction  or  in 
another  document,  it  should  at  least  ba  rafarancad. 

A  discussion  of  laboratory  storage  of  samplas  should  ba 
included  in  this  section  or  perhaps  in  Saction  5.5.  For  example, 
samplas  for  analysis  of  volatile  organic  compounds  should  ba 
storad  separately  from  other  samplas.  Other  documents  such  as 
tha  SAP  for  tha  project  may  ba  rafarancad  for  this  information. 

A  listing  of  which  laboratories  will  ba  usad  for  aach  type  of 
analysis  should  ba  included  in  tha  final  document  or  rafarancad 
as  being  included  in  an  associated  document,  such  as  tha  SAP. 

95.  Saction  6.3  Sample  Handling  Procaduras  (pages  10) 

A  refrigerator  blank  is  mentioned  in  tha  last  bullet  of  paga 
10.  Tha  method  and  schedule  for  taking  refrigerator  blanks 
should  ba  described. 
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96.  Section  7.3  Fittld  ZnatruMnt  Calibration 
(paga  1,  last  paragraph) 

This  saction  dataila  flald  aquipaant  that  will  raquira 
calibration.  Fiald  aquipaant  that  should  also  ba  listad  in 
this  saction  includas  prassura  transducars,  flow  satars,  and 
alaetrlcal  watar*laval  aaaauring  tapas. 

97.  Saction  7.3  Raal-Tiaa  Portabla  organic  Vapor  Analyzers 
(OVA)  (paga  2,  paragraph  3) 

In  paragraph  3 ,  tha  corractiva  action  for  an  OVA  Inatrusant 
showing  axcassiva  drift  is  to  flag  tha  suspact  data.  Bacausa 
saspling  and  analysis  dacisions  will  ba  sada  on  tha  basis  of 
thasa  readings,  it  is  racossandad  that  in  addition  to  flagging 
tha  data,  tha  OVA  ba  repaired  or  replaced  with  a  new  inatruzMnt 
as  soon  as  possible.  Extra  OVAs  should  ba  leapt  onsite  just  for 
thasa  types  of  situations. 

98.  Saction  8.0  Analytical  Procaduras  and  Calibration 

Pages  7  and  8  of  U.S.  EPA  (1989)  include  a  forsat  for 
presenting  tha  analytical  and  quality  control  procaduras  for  each 
fiald  or  laboratory  saasurasant  or  for  each  group  of  analytes  to 
ba  measured  by  a  single  analytical  method.  This  format  should  ba 
followed  for  clarity.  Most  of  tha  items  are  discussed  somaidiara 
in  tha  QAPP,  but  three  important  items  should  ba  included  or 
rafarancad  in  this  saction:  preventive  maintananca,  data 
calculations  and  reporting  units,  and  documentation  and 
dalivarablas. 

Tha  tables  %diich  present  method  detection  limits  and 
quantitation  limits  are  confusing.  In  tha  text  Radian's 
laboratory's  detection  limits  are  presented  in  Tables  8-3  to  8- 
16.  However,  tha  QAPP  indicates  Brown  and  Caldwell  Analytical 
(BCA)  will  ba  performing  soma,  if  not  all  tha  analytical  work'. 
BCA's  reporting  limits  are  provided  in  Tables  A*13  to  A-26.  Tha 
limits  presented  by  tha  two  organizations  do  not  agree.  Since 
corractiva  action  in  soma  cases  (a.g.  as  a  result  of  blank 
contamination)  is  dependant  on  tha  defined  detection  limits,  it 
is  i^ortant  to  have  clearly  defined  limits.  Further,  it  is  not 
clear  whether  tha  limits  in  tha  tables  have  bean  evaluated  with 
respect  to  tha  needs  of  tha  project.  Tha  QAPP  should  ba  revised 
and  a  single  consistent  set  of  reporting  limits  provided  idiich 
reflect  the  needs  of  the  project. 

99.  Section  8.0  analytical  Procedures  and  Calibration,  SifSOlS 
Modified,  Total  Petroleum  Hydrocarbons,  Inft  Field  Manual  7/87. 
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Th«  April  1989  LUFT  Field  Kanual  should  be  referenced. 

100.  Section  8.0  Analytical  Procedures  and  Calibration, 
SH8240,  SW  8270. 


No  discussion  is  presented  in  the  text  concerning  internal 
standard  calibration,  internal  standard  areas,  and  associated 
criteria,  although  this  infonation  is  represented  in  the 
sunary  tables.  A  brief  discussion  should  be  added  to  the  text 
in  this  area. 


101.  Section  8.4  Real-Time  Portable  Field  Meters 
(pages  31-35) 

Because  multiple  types  of  OVAs  and  OVMs  are  proposed  for  the 
same  end  use  (i.e.,  to  take  similar  types  of  organic  vapor 
readings  and  make  decisions  on  %rhere  soil  samples  will  be 
collected) ,  it  is  reconended  that  procedures  be  developed  to 
assess  the  comparability  of  readings  between  the  instruments. 

102.  Section  8.6  Analytical  Methods  for  Physical  Properties 
(pages  35-37) 


There  is  no  discussion  in  the  (2APP  on  the  QA/QC  measures  that 
will  be  taken  to  ensure  that  the  quality  of  the  physical  testing 
results  meet  DQOs.  There  is  no  methodology  presented  for 
determining  porosity  or  vol\inetrie  moisture  content.  These 
parameters  may  be  important  for  assessing  the  fate  and  transport 
of  contaminants  in  both  the  vadose  and  saturated  zones.  These 
points  should  be  addressed. 


103.  Section  9.0  Data  Reduction,  Validation  axid  Reporting 
(pages  1-8) 


It  is  recommended  that  the  QAPP  contain  an  outline  of  the 
project  data  management  scheme  that  traces  the  path  of  the  data 
management  tasks,  including  field  information;  receipt  of  data 
from  the  field  or  laboratory;  validation  and  compilation  of  the 
data;  amd  use  or  storage  of  the  final  reported  data. 

This  section,  or  a  related  section,  should  include  a 
discussion  of  how  field  sampling  documentation  is  tracked  with 
the  sai^le  and  analytical  data.  Also,  the  method  by  which  field 
data  are  validated  should  be  discussed.  In  both  cases,  other 
sections  of  the  QAPP  or  other  documents  nay  be  referenced,  if 
appropriate. 


This  section  or  a  related  section  should  include  a  discussion 
of  procedures  for  checking  data  from  other  (non-Radian 
Corporation )  laboratories . 
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104.  Section  9.1  Data  Raduction  (paga  l,  paragraph  2) 

A  dlacuaaion  of  tha  pareantaga  of  data  which  will  ba  raviawad 
and  tha  procaduras  tha  laboratory  nanagar  will  uaa  to  datamina 
whathar  analysas  wara  proparly  parfora^  and  raportad  should  ba 
providad. 

105.  Saction  9.2  Data  Tranafar  and  Varifieation 

A  discussion  should  ba  includad  of  how  data  racaivad  via 
alactronic  forsats  fros  subcontracting  laboratorias  will  ba 
cross-chackad  against  hard  copy  docusants.  Will  tha  Radian  SAM 
systas  ba  usad  to  raport  all  data  including  data  fros  BCA  or  will 
it  ba  usad  for  only  Radian  data?  Xf  tha  discussion  applies  only 
to  Radian,  infomation  should  ba  added  on  BCA. 

Tha  text  should  also  clarify  whathar  these  are  validated, 
laboratory,  or  original  data.  If  tha  data  are  validated  by  tha 
subcontract  laboratory,  a  discussion  of  tha  validation  procaduras 
should  ba  includad  in  this  saction. 

106.  Saction  9.3  Data  Validation  (paga  4,  paragraphs  2  and  3) 

It  is  not  clear  whathar  this  saction  is  referring  to  tha 
progras  QA/QC  coordinator  or  another  parson,  such  as  tha 
laboratory  quality  assurance  coordinator.  Tha  text  should 
clarify  this  point. 

If  tha  analysas  are  parforsad  by  a  subcontract  laboratory,  tha 
text  does  not  specify  whathar  iztfonation  such  as  laboratory 
control  charts  will  ba  providad.  It  is  also  not  clear  in  tha 
discussion  whathar  tha  data  will  ba  validated  by  tha  laboratory 
or  tha  project  quality  control  coordinator.  These  points  should 
ba  addressed. 

107.  Saction  9.4  Reporting  (paga  5,  paragraph  2) 

9 

An  as^lanation  should  ba  providad  of  how  data  that  are  antarad 
into  tha  Installation  Restoration  Prograe  Xnforsation  Managasent 
Systae  (ISFZM8)  will  ba  chacicad  for  accuracy  and  errors. 
Furtharsore,  there  should  be  a  discussion  on  how  both  electronic 
data  and  hard  copy  docuaents  will  be  backed  up. 

108.  Section  9.4  Reporting  (page  6,  bullet) 

Tha  text  should  sake  clear  %diat  percentage  of  calculations  and 
aaasuraaants  will  ba  checked  for  errors.  Also,  a  rafaranca 
should  ba  Bade  to  any  corrective  action  procaduras  that  sust  ba 
followed,  such  as  those  providad  in  Saction  IS.O  of  tha  <2APP.  It 
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is  r«coBMiid«d  that  an  axaapla  calculation  shaat  ba  included  in 
this  section. 

109.  Section  10.0  Internal  Quality  Control;  Tables  10*1  to  10-9, 
SuBBary  of  Calibration  and  Internal  Quality  Control  Procedures 

It  is  recoBBsnded  if  surrogate  recoveries  are  not  acceptable 
the  saaple  be  reextracted  and  reanalyzed.  Reference  to 
laboratory  control  saaple  results  does  not  provide  any 
inforaation  on  %fhether  a  aatrix  problea  or  an  extraction  problea 
was  responsible  for  the  surrogates  being  out.  This  is  especially 
true  for  the  gas  chronatography  (6C)  aethods  id&ere  only  one  or 
two  surrogates  are  being  used. 

The  use  of  aatrix  spike  saaple  as  an  ongoing  calibration  check 
is  not  recoaaended.  First,  calibration  standards  noraally  do  not 
go  through  the  sa^le  preparation  steps  like  a  aatrix  spike 
saaple,  so  the  results  are  not  coaparable.  Second,  aatrix  spike 
saaple  recoveries  can  be  affected  by  the  saaple  aatrix  which 
again  liaits  their  coaparability.  The  QAPP  also  does  not 
indicate  the  continuing  and  ongoing  calibration  cheeks  for  GC  are 
to  be  conducted  with  fewer  than  the  analyte  list.  If  a  subset  of 
the  original  list  will  be  tised  for  the  6C  aethods,  as  it  already 
is  for  GC/MS  analyses,  this  should  be  indicated  in  the  QAPP. 
Finally  aatrix  spikes  are  routinely  prepared  froa  a  second 
source,  while  ongoing  calibration  check  saaple  is  noraally  one  of 
the  original  calibration  solutions.  The  systea  for  doing  ongoing 
calibration  checks  needs  to  be  reevaluated. 

110.  Section  10.1  Analytical  Laboratory  Quality  Control 
Saaples  (pages  1-81) 

The  text  does  not  aake  clear  whether  the  saae  quality  control 
procedures  will  apply  to  all  laboratories,  specifically  whether 
siailar  quality  assurance  prograas  are  in  place  in  the  noh-Radian 
Corporation  laboratories.  This  should  be  clarified. 

9 

111.  Section  11.0  Perforaance  and  Systeas  Audita 

It  is  recoaaended  at  least  one  technical  systeas  audit  of  the 
subcontractor  laboratory  be  conducted  early  in  the  project  after 
a  representative  nuaber  of  saaples  for  different  analyses  have 
been  received.  This  audit  could  be  conducted  by  Radian  or  the 
Air  Force.  The  <3APP  already  indicates  BCA  has  been  selected  as 
the  subcontractor.  This  would  suggest  no  other  technical  audits 
are  presently  planned  to  ensure  the  laboratory  is  coaplying  with 
the  requireaents  of  the  QAPP. 
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112.  Section  11.0  P«rformanc«  and  Systaas  Audita 
(paga  1,  paragraph  3) 

Tha  taxt  doaa  not  spacify  whan  or  what  cxaston  parforaanca 
avaluation  audit  aaiqilaa  will  ba  sutaaittad  and  analyzad  for  tha 
saapling  and  analyaia  prograas.  If  this  inforaatlon  will  ba 
includad  in  tha  SAP,  than  that  docuaant  should  ba  rafarancad.  If 
not  prasantad  in  tha  SAP,  it  should  ba  prasantad  in  tha  QAPP. 

113.  Saction  11.1  Parforaanca  and  Systaaa  Audits 
(paga  3,  paragraph  3) 

Tha  typa  of  data  quality  audits  that  will  ba  parforaad  for 
futtara  air  saapling  should  ba  discussad  in  this  saction. 

114.  Saction  11.1  Tachnical  Systaas  Audit 

On  tha  VOC  Saiqpling  Systaas  Audit  ChacJclist  for  Canistar 
Saapling  (Figura  11-2) ,  thara  should  ba  a  provision  for  chacking 
that  tha  claaning  procadtira  for  tha  canistar  is  appropriata  and 
that  appropriata  quality  control  procaduras  hava  baan  followad. 

115.  Saction  12.2  Kaintananca  Schadulas  (paga  2,  paragraph  2) 

A  discussion  of  tha  schadula  for  pravantiva  saintananca  for 
laboratory  instrusants  should  ba  includad  in  this  or  a  ralatad 
saction  bacausa  such  a  schadula  should  alraady  ba  in  placa.  At  a . 
ainiouB,  a  basic  tiaatabla  should  ba  includad  hara,  or  rafaranca 
should  ba  sada  to  a  laboratory  quality  assuranca  plan. 

116.  Saction  13.2  Accuracy:  Saction  15.1,  Quality  Assuranca 
and  Quality  Control  Raporting  Foraat 

Thasa  sactions  contain  discussions  or  rafarancas  to  sathod 
spikas,  which  raprasant  QC  sasplas  for  which  no  criteria  ara 
prasantad  in  Saction  4  on  Quality  Assuranca  Objactivas  and  no 
discussion  is  prasantad  in  Saction  10.0  on  Zntamal  Quality  ^ 
Control.  This  inconsiatancy  should  ba  rasolvad. 

117.  Appendix  A 

Descriptions  of  tha  quality  assuranca  prograns  in  placa  at  tha 
laboratories  should  ba  includad  in  this  appendix 
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RESPONSE  TO  EPA  REGION  IX  COMMENTS  ON  DRAFT  QAFP 


GENERAL  CON 


NTS 


1.  Project  Approach  and  Objectives 

Data  quality  objectives  are  addressed  and  presented  in  the  SAP  for  a  project;  a 
general  description  of  the  use  of  DQOs  to  select  the  !q)im^viate  sampling  and 
analytical  procedures  is  presoited  in  Sectitm  1.0,  page  2;  and  in  Section  4.0.  DQOs 
are  also  referenced  in  the  descriptions  of  qiecific  field  and  analytical  procedures  in 
Sections  S.O  and  8.0.  These  are  refemices  to  the  type  of  DQO  the  procedure  will 
fulfill,  not  site-specific  DQOs. 

Analytical  levels  have  been  specified  and  are  described  in  Section  4.0.  The  quality 
assurance  objectives  in  Tables  4-1  through  4-13  and  the  analytical  procedures  and 
reporting  limits  presented  in  Section  8.0  are  based  on  the  levels  as  defined  for  the 
projects.  The  investigation  approach  docribed  in  the  Operation  Unit  (OUB)  B  SAP  is 
sqpplicable  to  that  field  program.  Because  the  QAPP  is  intended  for  use  as  a  reference 
document  for  all  field  programs  performed  by  Radian  at  McClellan  AFB,  the  q)ecific 
OUB  information  has  not  been  added. 


2.  Insufficieiit  Detail 

Detail  has  been  added  to  QAPP  sections  following  the  recommendations  in  the 
specific  comments  provided  by  EPA.  References  to  odier  Sections  m  docurooits  have 
also  been  added  to  ensure  that  all  aq)ects  of  field  woric,  documentation,  and  analysis 
are  addressed  and  the  lequiremoits  are  clearly  presented  for  fidd  staff  using  die 
QAPP  as  a  reference. 

3.  Relationship  of  the  QAFP  to  Other  Documents 

A  description  of  the  rdationship  between  the  QAPP  and  other  project  documents  has 
been  added  to  Section  1.0.  Consistoit  reference  to  site-qiecific  SAPs  or  other 
documents  has  been  incorporated. 


4. 


Quality  Assurance  for  Subcontractors 


Additional  detail  has  been  added  to  Section  1.0  to  describe  subcontractor  compliance 
requirements.  Specifications  for  subcontractors  will  be  described  in  detail  in  each 
subcontractor  scope  of  work  and  SOP.  The  SOPs  will  be  reviewed  by  project  staff  to 
oisure  that  project  objectives  can  be  satisfied. 


5.  Revisions  to  the  QAPP 

Procedures  for  issuing  revisions  have  been  added  to  Section  1.0.  A  schedule  for 
revisicHis  (i.e.,  annual)  has  not  been  established.  Agoicy  representatives  will  be 
notified  when  a  revision  is  planned. 


6.  DQOs 


Geologic  DQOs  have  been  addressed  in  more  detail,  in  Section  4.6,  following  the 
recommendations  and  the  specific  comments  provided  by  EPA. 


7.  Acceptable  Tolerances  for  Hydrolt^ical  Measurements 

Hydrological  measurement  tolerances  are  discussed  in  more 
detail  in  Section  4.7,  as  recommended. 


8.  Optional  Testing  Procedures 

This  QAPP  was  developed  for  use  as  a  procedural  reference  for  all  field  projects 
conducted  by  Radian  at  McClellan  AFB.  This  approach  was  discussed  and  approved 
by  agency  and  Air  Force  representatives  in  late  1987  and  early  1988  whoi  it  was  first 
developed.  Because  this  QAPP  is  not  site-specific,  the  selection  process  and  rationale 
for  use  for  procedures  are  presetted  in  the  site-or  OU-specific  SAP.  Some  detail  has 
been  added  or  was  already  presoit  in  well  drilling  and  field  sampling  procedures 
(Sections  S.2  through  5.10),  describing  applicable  conditions  for  use  of  the  procedure. 


9.  Decontamination  Procedures 

The  description  of  decontamination  procedures  has  been  clarified.  Procedures  for 
groundwater  sampling  equipment  are  referaiced  to  Section  S.6.2,  and  soil  and  soil 
gas  equipment  decontamination  procedures  are  described  at  the  beginning  of  Secticms 
5.8  and  5.10,  respectively.  These  descriptions  have  been  maintained  within  each 
general  procedure  for  easier  access  by  the  field  teams. 

10.  Loss  of  Volatile  Constituents 

Use  of  methanol  to  minimize  loss  of  volatile  analytes  was  considered  for  use  during 
the  OUB  RI,  but  was  not  selected  because  of  concerns  about  handling  large  numbers 
of  samples,  solvmts,  and  vials  in  the  field.  The  logistics  for  sample  weighing  and 
solvent  handling  during  sonic  drilling  operations  were  determined  to  be  unworkable. 

11.  Sampling  and  Purging  Wells 

Free  product  has  not  been  observed  during  well  sampling  activities  conducted  since 
1985.  As  described  in  Section  5.6.13,  a  water  level  met^  cjq)able  of  measuring 
hydrocarbon  layers  is  available  for  use  if  needed.  If  anticipated  for  future  work,  a 
procedure  for  sampling  wells  with  a  floating  hydrocarbon  layer  will  be  included  in  a 
revision  of  the  QAPP. 

12.  Redundancy  Among  Sections 

Redundancy  has  been  reduced  for  decontamination  procedures  and  field  sampling 
procedures.  The  groundwater  sampling  procedures  presented  in  Section  5.6  have 
been  reorganized  and  a  clear  distincticm  between  the  discrete  interval  sampler  system 
(DIS)  and  other  groundwater  sampling  procedures  is  made.  The  DIS  system 
operatitm  is  now  presented  in  Sectimi  5.6.4.  The  rationale  for  differences  in  well 
purging  volumes  and  measurements  are  described.  A  demonstration  and 
comparability  study  were  conducted  and  the  system  and  its  operation  were  sqiproved 
for  use  by  agency  rq)resentatives.  Soil  gas  sampling  procedures  (Section  5.10)  have 
been  consolidated  to  reduce  redundancy. 


13. 


Soil  Gas  Sampling 


Soil  gas  sampling  procedures  have  been  consolidated  to  reduce  redundancy  and  more 
clearly  reflect  consistency  between  procedures.  The  "open  hole”  methods  were 
retained  because  they  have  been  used  in  past  investigations,  and  current  reference  is 
needed  for  data  users.  Current  methods  are  the  shallow  and  downhole  probe 
methods,  which  produce  very  similar  samples,  the  primary  differmce  being  the 
method  used  to  drive  the  probes  to  tire  desired  dq>ths.  The  sample  collection 
procedures  for  each  type  of  equipment  are  detailed  in  each  subsection  because  the 
secticMi  is  used  as  an  SOP.  A  description  of  how  QC  sample  requirements  will  be 
communicated  to  field  staff  has  been  added  at  the  beginning  of  Section  5.10,  and 
analytical  levels  have  bera  incorporated. 


14.  Mobile  and  Stationary  Laboratory  QC  Measures 

The  QC  procedures  for  mobile  and  stationary  laboratories  are  presented  by  analytical 
level  in  Section  8.0.  The  SOPs  for  mobile  laboratories  have  been  included  in 
Appendix  A.  Specific  calibration,  QC  procedures  and  acceptance  criteria,  and 
corrective  actions  for  Level  3  analyses  are  presented  in  the  detailed  tables  in  Section 
10.0. 


15.  Internal  Quality  Control 

The  frequoicy  requirements  for  field  and  laboratory  QC  samples  are  presented  clearly 
in  Sectimi  10.0.  For  stationary  laboratories,  these  fiequracy  requiremoits  follow 
method  specifications,  with  additional  Air  Force  requirements.  These  are  detailed  in 
the  tables  in  Sectirm  10.0.  The  field  QC  sample  requirements  follow  the  Air  Force 
IRP  guidance,  and  are  usually  designated  in  the  project  SOW.  As  described  in  the 
Section  5.0,  Field  Procedures,  and  in  Section  10.2,  QC  samples  are  assigned  by 
qualified  QC  staff  at  the  beginning  of  each  sampling  event,  and  included  in  field  task 
instructions. 


16.  Consistency  with  Guidance 


This  Draft  QAPP  was  an  update  of  an  existing  and  approved  document.  Initial 
planning  and  development,  including  the  format,  was  conducted  during  early  1988, 
prior  to  issuance  ?f  the  EPA  Region  DC  guidelines.  Therefore,  major  format  changes 
were  not  made. 


SPECIFIC  COMMENTS 

17.  Table  of  Contents,  Page  iii 

The  Table  of  Contents  has  been  corrected. 

18.  Section  1.0,  Introduction,  Plage  1,  Paragraidi  1 

The  distribution  list  has  been  added  before  the  Table  of  Contents. 

19.  Section  1.0,  Introduction,  Page  1,  Paragraph  1. 

The  guidance  reference  has  been  updated. 

20.  Section  2.3,  Data  Collection  and  Use,  Page  11,  Paragra|dis  1  and  3. 

There  are  no  currently  anticipated  plans  to  collect  air  samples,  so  the  referrace  has 
been  deleted.  Operable  Unit  B  RI  gas  phase  sampling  consists  of  shallow  and  downhole  soil 
gas  samples. 


21.  Section  3.5,  Primary  Task  Leaders,  Page  4,  Paragrairii  1. 

The  project  QA  officer  has  primary  responsibility  for  coordinating  and  tracking 
corrective  action.  The  description  of  responsibilities  in  Section  3.2  has  been  revised 
to  reflect  this. 


22.  Section  4.0,  Quality  Assurance  Objectives  for  Measuronents  and  Geologic  Data, 
Tables  4>1  through  4-12,  and  Tables  A1  through  A12. 

As  recommended  by  EPA,  the  t^roach  to  QA  objectives  has  been  changed  to  have 
one  consistent  set  of  precision  and  accuracy  criteria  for  each  method,  and  all  data 
produced  by  subcontracted  laboratories  will  be  evaluated  using  these  criteria.  Secticm 
4.0  text  has  been  revised  to  describe  tte  i^roach  used  to  establish  project  QA 
objectives,  and  Tables  4-1  through  4-13  present  the  QA  objectives  by  analytical  level 
and  method. 

Project  DQOs  are  developed  during  the  site-specific  planning  process,  and  are 
described  in  the  SAP.  The  DQO’s  for  individual  sites  or  field  projects  are  not 
included  in  the  QAPP  because  it  is  in^ded  as  a  procedures  documoit  for  multiple 
field  projects. 

23.  Geologic  DQOs,  Page  20,  Paragraph  2 

Text  for  Section  4.6  has  been  revised  to  state  that  personnel  performing  geologic 
lov‘*in<’  vill  review  existing  cores.  Additional  detail  about  field  tests  and  standard 
forms,  and  training  has  been  added. 

24.  Section  4.6,  Hydrologic  Data,  Page  20,  Fhragraph  3 

Thif  discussion  has  been  placed  in  a  separate  subsection,  4.7.  Addititmal  t^t  detail 
has  bera  added  for  hydrologic  measurements. 

25.  Section  5.0,  Field  Procedures,  Pages  1-136,  General  Conunent 

Reference  to  the  SAPs  has  been  added  to  the  beginning  of  Secticni  5.0  and  each 
subsection  describing  field  and  sample  collection  procedures. 


26.  Section  5.1,  Geophysical  Techniques,  Page  1,  Paragrairii  5 

The  requested  detail  about  sampling  sites,  surveys,  and  selection  of  ^ropriate 
procedures  has  been  added  lo  Section  5.1,  Page  2,  Paragnq)h  1. 

27.  Table  5-1,  Water  and  SoU  Sample  Stmage  and  Preservation  Requirements 
Table  5-1  has  been  revised  to  show  consistent  and  complete  information. 

28.  Section  5.1.1,  Bordiole  Geoidiysical  Investigation  Procedures,  Page  2,  Paragraidi 
2 

A  description  of  the  tq>plicability  and  criteria  for  sdection  of  the  natural  gamma 
logging  technique  has  beoi  incorporated  in  Section  5. 1.1.2,  Page  4,  Paragraph  3;  and 
Page  5,  Paragrs^h  1.  Data  storage  procedures  have  been  added  to  Sectitm  5.1.1, 
Page  3,  Paragraph  1;  and  Section  5.1.2,  Page  6,  Paragrs^h  2. 

29.  Section  5.1.2.2,  Magnrtometry,  Page  6,  Paragraph  3 

This  information  has  beoi  added  to  the  text  in  Section  5. 1.2.2,  Page  7,  Paragrsqrti  2. 

30.  Section  5.2.1,  Site  Selection,  Page  6,  Paragraj^  5 

Consideration  of  recqrtors  has  been  added  to  the  list  of  criteria  used  for  the  site 
selection  in  Secticm  5.2.1,  Page  8,  Paragrsqrh  1. 

31.  Section  5.2.1,  Site  Selection,  Page  7,  Paragrairii  2 


A  description  of  equipment  and  procedures  used  to  clear  sites  prior  to  drilling  is 
included  in  Section  5.2.1,  Page  8,  Paiagr^h  2. 


32.  Section  5.2.2,  Drilling  Preparation,  Page  8,  ParagraiA  1 


Soil  and  cuttings  management  procedures  are  presented  in  Section  5.2.5.  References 
to  the  section  have  beoi  added  to  Section  5.2.2,  Page  8,  Paragraph  5;  and  Section 
5.2.3,  Page  10,  Paragrt^h  4. 


33.  Section  5.2.3,  Drilling  Methods,  Page  9,  Paragraph  2 

Conditions  or  criteria  for  use  of  drilling  methods  have  been  added  to  Section  5.2.3, 
Page  11,  Paragn^h  1  for  Hollow  Stem  Auger;  Page  11,  Paragr^h  2  for  Mud  Rotary; 
Page  12,  Paragrr^h  1  for  Air  Rotary  Casing  Drive;  Page  13,  Paragraph  2  for  Dual 
Tube  Percussion;  Page  15,  Paragraph  2  for  Bucket  Auger;  and  Page  15,  Paragraph  3 
for  Sonication. 


34.  Section  5.2.3,  Drilling  Methods,  Page  11,  Paragraph  1 

Reference  to  Section  5.2.5  has  beoi  added  to  the  mud  rotary  method  description  in 
Section  5.2.3,  Page  11,  Paragraph  2. 

35.  Section  5.2.3,  Drilling  Methods,  Page  12,  Paragraph  3 

Reference  to  Section  5.2.5  has  bera  added  to  the  Bucket  Auger  method  described  in 
Page  15,  Paragraph  2. 

36.  Section  5.2.4,  Sample  Collection  Methods,  Page  16,  Paragraph  3 

Core  identification  information  has  been  added  to  Section  5.2.4,  Page  18,  Paragrs^ 
3. 


37.  Section  5.2.5,  Cuttings  and  Groundwater  Disposal,  Phge  17,  Paragraph  3 

A  description  of  the  monitoring  frequency  and  documentation  for  organic  vtqxv 
measurements  has  been  added  to  Section  5.2.5,  Page  19,  Paragraph  3. 


38. 


Fisure  5>3,  Page  19 


This  information  is  included  in  the  drilling  notes  section  of  the  form. 


39.  Figure  5-4,  Page  20 

The  measuring  point  is  notched  into  the  tq>  north  side  of  the  well  casing  at  the  time 
of  well  completion,  as  described  in  Section  5.3. 1,  Page  40,  Paragraph  3.  This 
information  will  be  noted  on  the  well  completion  form. 

40.  Section  5.2.0,  Recordkeeping,  Page  28,  Paragraph  2. 

The  referaice  to  lithologic  sample  collecticm  intervals  has  bera  revised  in  secticm 
S.2.6,  Page  30,  Paragraph  2. 


41.  Section  5.2.6,  Recordkeeping,  Page  29,  Second  Bullet. 

The  third  bullet  on  Page  31  describes  screwed  intervals  that  intersect  the  water  table. 


42.  Section  5.3.1,  Well  Installation  and  Cmnpl^on,  Page  33,  First  Line  and  First 
BuU^. 

The  text  has  been  revised  to  indicsUe  that  centralizers  will  be  set  at  the  bottom  and  top 
of  the  well  scieoi  on  Page  35,  second  bullet. 


43.  Section  5.3.1,  Well  Installation  and  Completion,  Page  35,  Paragraph  2 

The  text  has  been  revised  as  lecommoided  for  monitoring  the  top  of  the  filter  pack 
and  preventing  raising  the  drill  string  above  the  level  of  the  filter  pack  in  Section 
5.3.1,  Page  37,  Paragraph  3,  and  Page  38,  Paragraph  1. 


44.  Section  5.3.1,  Well  Installation  and  Completion,  Page  35,  Faragraidi  3. 

The  text  has  been  revised  (Hi  Page  38,  Paragraph  1. 

45.  Section  5.3.1,  Well  bistallation  and  CiMnpletion,  Page  35,  Paragraph  4 

The  weight  of  the  slurry  is  not  important  as  long  as  the  mixture  is  correct  and  the 
amounts  of  sand  and  bentonite  added  meet  or  exceed  the  estimates  based  (Hi  the 
borehole  annulus. 

46.  Section  5.3.1,  Well  Installation  and  C(Hnpletion,  Page  36,  Paragraph  5 

Reference  to  measuring  ground  sur&u^  elevation  has  been  added  to  Secti(Hi  5.3.1, 
Page  40,  Paragraph  4.  The  surveying  (xxurs  after  well  completion,  therefore  this 
information  is  recorded  by  the  surveyor  and  provided  to  project  staff  at  the  time  of 
survey  rather  than  (Hi  the  drilling  operations  form. 

47.  Section  5.3.1,  Well  Installation  and  Completion,  Page  36,  Paragraphs  4  and  5. 

The  text  has  been  revised  as  recommoided  by  EPA.  See  Page  40,  Paragr^s  3  and 
4.  Figure  5-4  has  not  been  revised  because  the  notch  would  be  insignificant  relative 
to  the  scale  of  the  figure. 

48.  Section  5.3.2,  Monitoring  Wdl  Devdopment,  Page  41,  Paragraph  1. 

The  stabilization  criteria  for  pH,  temperature,  and  (XHiductivity  have  been  added  to 
Secti(Hi  5.3.2,  Page  44,  Paragra^  1. 

49.  Section  5.4,  Aquifer  Test  Methods,  Page  41,  Paragraph  2 

Reference  to  also  measuring  water  level  recovery  has  been  added  to  Section  5.4,  Page 
44,  Patagrg^  2. 


50.  Section  5.4.1,  Pumping  Test  Pkvcedures,  Page  41,  Last  Bullet 

The  criteria  for  selecting  the  discharge  point  have  beoi  added  to  Section  5.4.1,  Page 
45,  first  bullet. 


51.  Section  5.4.1,  Pumping  Test  Procedures,  PUge  42,  Paragraph  1. 

The  text  has  beoi  revised  to  indicate  that  data  review  occurs  during  the  tests  in 
Section  5.4.1,  Page  45,  Paragrairfi  3,  and  Page  49,  Paragrt^h  3. 

52.  Section  5.4.1,  Pumping  Test  Procedures,  Page  42,  Paragrairtis  2  and  3. 

The  text  has  beoi  revised  as  recomm^ded.  See  Section  5.4.1,  Page  47,  Paragraph 

1. 


53.  Section  5.4.1,  Pumping  Test  Procedures,  Page  42,  Faragrairii  2. 

The  precision  and  accuracy  requirements  are  referraced  to  Section  4.7.  See  Sectitm 
5.4.1,  Page  45,  Paragrsy)h  3,  and  of  Page  47. 

54.  Section  5.4.1,  Pumping  Test  Procedures,  Page  42,  Paragraph  3. 

The  requested  information  about  tkansducer  dqHh  measurements  and  election  has 
been  added  to  Section  5.4.1,  Page  47,  Paragraph  2.  Predsicm  and  accuracy 
objectives  for  hydrologic  measurements  are  presented  in  Sectim  4.7,  and  referenced 
in  Sectitm  5.4.1,  Page  45,  Paragisq^  3  and  the  top  of  Page  47.  Intnpretatitm  of  the 
data  occurs  during  test  results  evaluation,  and  use  fw  different  types  of  data  are 
considered  at  that  time. 


55.  Figure  5>13,  Page  43 

Figure  5-13,  Page  46  has  been  revised  to  record  the  serial  numbos  or  equipmoit 
numbers  of  equipment  used. 


56.  Section  5.4.1,  Pumping  Test  Procedures,  Page  44,  Paragraphs  3  and  5 

The  requested  information  has  been  added  to  Section  5.4. 1,  Page  47,  Paragi:q>h  3. 

57.  Section  5.4.1,  Pumping  Test  Procedures,  Page  44,  Paragraph  5 

The  recovery  monitoring  time  period  has  been  q)ecified  in  Section  5.4. 1,  Page  48, 
Paragraph  3. 

58.  Section  5.4.1,  Pumping  Test  Procedures,  Page  45,  Top  of  Page 

Archiving  information  has  been  added  to  Section  5.4.1,  Page  48,  Paragraph  4. 
General  data  transfer  procedures  are  described  in  Section  9.0. 

59.  Section  5.4.2,  Slug  Test  Procedures,  PUge  45 

The  slug  placemoit  description  has  be«i  revised  as  recommended  in  Section  5.4.2, 
Page  49,  Paragr^h  2. 

60.  Section  5.5,  Sample  Storage,  Preservation,  and  Handling,  Page  46,  Paragraph  1 

The  text  has  been  revised  to  include  references  and  some  additional  detail  as 
recommended  by  EPA.  See  Section  5.5,  Page  49,  Paragrsqrfi  4,  and  Page  56, 
Paragr^  1. 

61.  Section  5.6,  Groundwater  Sampling,  Page  54,  Paragraph  1 

Information  about  QC  sample  assignment  and  scheduling  has  been  added  to  Page  57, 
ParagrsqA  2  and  references  to  Sections  10.0  and  13.0  have  been  added. 


62.  Section  5.6.1.3,  Sampling  Vdiick,  Page  69,  Panigniiriis  1,2,  and  3 

Documentation  of  sampling  system  placement  procedures  has  been  added  to  Section 
S.6.4,  Page  84,  Paragr:^  4. 

63.  Section  S.6.1.3,  Sampling  Vdiicle,  Page  72,  Paragraph  2 

Description  and  rationale  for  these  procedures  are  provided  in  Section  S.6.4,  Page  82, 
Paragraph  2,  and  Page  87,  Paragraph  6  and  of  Page  88. 

64.  Section  5.6.2,  Equifanent  Decontamination  Procedures,  Page  73, 

Paragraphs  1  and  2 

Schedules  for  equipmoit  blank  collection  (along  with  other  QC  samples)  are  discussed 
in  Section  5.6,  Page  57,  Paragrs^h  2,  and  in  Section  10.0.  Description  of 
decontamination  of  both  dedicated  and  nondedicated  equipment  is  provided  in  Section 
5.6.2,  Page  71,  Paragraphs  1  and  2.  A  final  rinse  and  pumping  with  ASTM  n  water 
is  impractical  for  use  in  the  field.  Storage  of  equipment  used  to  sample  for  organics 
is  discussed  in  Paragraph  1,  Page  71. 

65.  Section  5.6.3,  Field  Plrocedures,  Page  73,  Last  Paragraph 

Reference  to  measuring  radioactivity  has  been  added  to  Section  5.6.3,  Page  80,  last 
paragrairfi. 

66.  Figure  5-20,  Page  76 

Free  product  has  not  been  observed  in  monitoring  wells  at  McCldlan  AFB  since 
routine  monitoring  b^an  in  1985.  Therefore,  a  separate  item  on  the  daUa  sheet  is  not 
considoed  to  be  necessary.  If  free  product  is  observed,  it  will  be  noted  in  the 
comments  section  of  the  well  purging  data  sheet,  Figure  5-17. 


67.  Section  5.7,  Surface  Water  Sampling,  Page  84,  Paragraph  1 

The  information  recommended  by  EPA  has  beoi  added  to  Section  5.7,  Page  88, 
Paragri^hs  4  and  S,  and  Page  89,  Paragraph  1. 

68.  Section  5.7,  Surface  Water  Sampling,  Page  84,  Paragraph  4 

The  initial  referoice  to  Section  11.0  was  incorrect;  the  refinence  is  to  Section  10.0. 
This  has  been  corrected  in  Section  5.7,  Paragraph  1. 

69.  Section  5.8,  Soil  Samples,  General  Cwnment 

The  compositing  procedures  have  beat  made  more  specific.  See  Secti(Hi  5.8,  Pages 
94  and  95,  Items  5  and  6,  Page  98,  Items  6  and  7,  and  Page  100,  Items  8  and  9. 


70.  Section  5.8,  Soil  Samples,  Page  93,  Iton  5,  Phge  94,  Iton  4 

The  cs^s  are  available  in  numerous  sizes,  allowing  ordering  sizes  that  will  snugly  fit 
the  sleeves;  the  refermce  to  the  o^s  falling  off  has  be«i  deleted.  Referrace  is  added 
for  standard  FID/PID  measurements  described  in  Section  8.4  in  Item  4a,  Page  97, 
Item  5  on  Page  99,  and  Page  103,  Item  4. 

71.  Section  5.9,  Sediment  Sampling,  Pi^e  98,  Paragraidi  2 

Detail  and  reference  to  the  SAP  has  beat  added  to  Secticm  5.9,  Page  104,  Paragraph 
2 


72.  Section  5.10,  S<dl  Gas  Samiding,  Pages  100-136 

Additional  project  planning  details  and  reference  to  the  SAP  for  raticMiale  and 
selection  of  procedures  has  been  added  to  Section  5. 10,  Page  105,  Paragraphs  3,4  and 
5,  and  the  top  of  Page  107.  Purging  and  backfilling  requiremoits  are  added  to 
Section  5.10.2,  Page  112,  Item  8;  and  Section  5.10.3,  Page  127,  Item  D5. 


73.  Section  5.10,  Soil  Gas  Sampling,  Fuge  100,  FaragraiA  3 

The  grid  spacing  rationale  is  referenced  to  the  SAP  in  Secticm  S.10.1,  Page  107, 
Paragn^h  2.  The  location  for  ambirat  measuremrats  has  bera  added  to  Page  107, 
Item  2. 


74.  Section  S.10.2,  Shallow  Soil  Gas  Sampling  Methods,  Pages  110-118 

The  datasheet  and  documentation  procedures  have  been  referraced  to  Section  6.0  for 
all  sampling  procedure  descriptions.  The  detailed  task  instructions  and  training  are 
also  described  in  Sectimi  S.  10,  bottom  of  Page  106,  and  top  of  page  107. 

75.  Section  5.10.2,  Shallow  Soil  Gas  Sampling  M^ods,  Page  102,  Paragraidi  1 

Detail  regarding  prevoition  of  clogging  the  sampling  tube  has  been  added  to  Item  3, 
Page  111.  Explanation  of  digging  permits  has  been  added  to  Section  S.IO,  Page  107, 
Paragrs^h  1. 

76.  Section  5.10.2,  Shallow  Soil  Gas  Sampling  Methods,  Phge  104,  Paragra|di  1 
Hand  auger  penetration  has  bem  added  to  Section  5. 10.2,  Page  109,  Paragraph  4. 

77.  Section  5.10.2,  Shallow  Soil  Gas  Sampling  Methods,  Page  104,  tton  2 

Description  of  sampling  tube  placement  to  prevent  clogging  has  been  added  to  Item  3, 
Page  111.  The  slide  hammer  and  hand  augo*  holes  do  not  restrict  the  sampling  tubes. 
Tubing  is  purged  between  uses  as  described  in  Section  5.10.2,  Page  109,  Paragr:^ 

1.  Sealing  of  the  hole  is  addressed  on  Page  111,  Item  5a.  The  backfill  requirement 
is  addressed  in  Item  8,  Page  112. 


78.  Section  5.10.2,  Shallow  Soil  Gas  Decontamination  Methods;  Page  105 

The  soil  gas  decontamination  procedures  for  all  equipment  has  been  consolidated  into 
the  description  on  Page  109. 

79.  Section  5.10.2,  Shallow  SoU  Gas  Sampling  Methods,  Page  106,  Iton  3 
The  probe  extraction  technique  has  been  revised  and  is  Item  D2  on  Page  117. 

80.  Figure  5-28,  Page  107 

The  disposable  tips  are  steel.  This  has  been  added  to  the  text  in  Section  S.10.2,  Page 
112,  Paragraph  2,  and  Page  118,  Paragr:q)h  S. 

81.  Section  5.10.2,  Shallow  Soil  Gas  Sampling  Methods,  Page  108,  Item  9 

This  method  has  been  consolidated  with  the  hand  drive  probe  method.  Probe 
extraction  is  addressed  in  Item  D2,  Page  117. 

82.  Section  5.10.3  Deep  Soil  Gas  Sampling  Methods,  Page  121,  Itons  B4  and  Cld 

Purge  time  and  volume  determinations  have  been  referenced  in  Item  B4  mi  Page  116, 
and  Item  B4  on  Page  125.  Reference  to  chain  of  custody  and  docummitatimi 
procedures  is  added  to  Item  Cld  on  Page  117  and  Item  Cld  on  Page  126. 

83.  Section  10.3,  Deep  SoU  Gas  Sampling  Methods,  Page  122,  Iton  4 

Septum  replacement  is  done  daily,  described  in  Section  5. 10.2,  Page  109,  Paragraph 

1. 


84.  Section  5.10.3,  Split  Spoon  Sampling,  FHige  123 

The  procedure  has  been  revised  as  recommended  by  EPA  on  Page  127,  Paragraph  2. 

85.  Section  5.10.4,  Emission  Flux  Measurements,  Page  130,  Items  2  and  4 
Steady  state  criteria  have  been  added  to  Section  S.10.4,  Page  135,  Item  5. 

86.  Section  5.10.4,  Downhole  Emission  Flux  Measurement,  Page  132 

A  figure  was  not  available.  The  procedures  described  in  the  text  clearly  describe 
placement  and  operation  of  this  equipmoit. 

87.  Section  5.10.4,  Downhole  Emission  Fhix  Measuronents,  Page  133,  Itm  6 
Decontamination  procedures  have  been  revised  in  Item  6,  Page  138. 

88.  Section  5.10.5,  Recordkeeping,  Pa^  135,  Paragraph  1 

Surface  temperature  has  been  added  to  the  list  of  recorded  informatimi  on  Page  140. 

89.  Sectimi  6.0,  Sample  Custody,  Page  1,  Paragraph  1 

Sample  custody  and  security  descriptions  have  been  added  to  Section  6.0,  Page  1, 
Paragrs^  3 

90.  Section  6.1,  Documentation  Procedures,  Page  1,  Paragraidi  3 

Addititmal  detail  and  references  for  sample  collection  documoitation  and  maintraance 
have  been  added  to  Section  6.1,  Page  2,  Paragr^s  1  through  3. 


91.  Section  6.1,  Documentation  Procedures,  Page  3,  Paragrairii  1 

Sample  collection  documentation  and  labeling  are  addressed  in  Section  6.1,  Page  2, 
Paragn^hs  2  and  S,  a.nd  the  top  of  Page  S. 

92.  Section  6.2,  Electronically  Generated  Chain-of-Custody  and  Master  Log,  Page  3, 
Paragraphs  1  and  2 

Detail  regarding  training,  data  entry,  checks,  and  security  are  addressed  in  Section 
6.2,  Page  5,  Paragn^h  3 

93.  Section  6.2,  Electronically  Generated  Chain-of-Custody  and  Master  Log,  Page  8, 
Paragraph  1 

Responsibility  for  shipping  and  maintaining  shipping  and  chain-of-custody  records  is 
described  in  Section  6.0,  Page  1,  Paragraph  3,  Section  6.2,  Page  S,  Paragn^h  3,  and 
Page  9,  Paragrt^h  1. 

94.  Section  6.3,  Sample  Handling  Procedures,  Page  8,  Phragraidis  3  and  4 

Sample  handling  recommendations  are  addressed  in  Section  6.3,  Page  10,  bullet  4  and 
bullet  1  on  Page  11,  Blue  Ice  is  an  option  for  shipment,  noted  on  Page  10,  Paragraph 
2.  Use  of  ice  must  be  maintained  as  an  option. 

General  Laboratory  Sample  Control  and  Storage  procedures  have  been  added  on  Page 

11. 


Laboratories  performing  analyses  for  a  field  project  are  designated  in  the  SAP,  SOW, 
and/or  task  instructions,  as  discussed  in  Section  6.2,  Page  9,  Paragn^h  2. 


95.  Section  6.3»  Sample  Handling  Procedures,  Page  10 

Refrigerator  blanks,  if  performed,  are  analyzed  according  to  laboratory  procedures, 
included  in  Section  6.3,  Page  11,  bullet  5,  under  Laboratory  Sample  Control 
Procedures 

96.  Section  7.3,  Field  Instrument  Calibration,  Page  1,  Last  Paragrairii 

Calibration  procedures  for  water  level  metos  has  been  added  to  Secticm  7.3,  Page  2, 
Paragnq)h  1.  Calibration  procedures  for  transduces  and  flowmetes  or  pumps  have 
been  added  to  Section  7.3,  Page  6. 

97.  Section  7.3,  Real-time  Portable  OVAs,  Page  2,  Paragraph  3 

Availability  of  backup  instruments  is  noted  in  Section  7.3,  Page  2,  Paragraph  1,  and 
Page  2,  Paragraph  3. 

98.  Section  8.0,  Analytical  Procedures  and  Calibration 

The  current  document  format  was  previously  reviewed  and  accq>ted  in  the  first 
issuance  of  this  documoit.  As  discussed  under  goieral  comment  16,  this  documoit 
was  developed  beginning  in  1988,  prior  to  issuance  of  the  EPA  DC  guidelines. 
Preventive  maintenance  is  addressed  in  Sectitm  12.0,  data  calculations  and  rqwrting 
units,  documentation,  and  deliverables  are  addressed  in  Section  9.0. 

A  consistent  set  of  reporting  limits  for  each  analytical  level,  method  and  matrix  has 
been  established,  and  is  presented  in  Tables  8-3  through  8-17. 

99.  Section  8.0,  Analytical  Procedures  and  Calibration 

The  Luft  manual  issued  in  October  1989  is  referenced  under  Method  SW801S  on 
Page  17,  Paragraph  3 


100.  Analytical  Procedures  and  Calibration,  SW8240  and  SW8270 

The  use  of  internal  standards  has  been  added  to  Paragraph  3  for  each  method  on 
Pages  21  and  24. 

101.  Section  8.4,  Real-Time  Portable  Field  M^rs,  Pages  31-35 

A  description  of  procedures  to  improve  conustency  and  comparability  has  bera  added 
to  SecticMi  8.4.1,  Page  31,  Paragn^  3. 

102.  Section  8.6,  Analytical  Procedures  for  Physical  Properties,  Pages  35-37 

Field  duplicates  will  be  collected  as  designated  for  all  analytical  methods,  and  the 
method-specific  QC  requirements  will  be  followed  for  physical  properties  analyses. 
There  are  no  cumoit  plans  for  porosity  or  volumetric  moisture  measurements;  these 
will  be  added  to  future  updates  of  the  QAPP  if  needed. 

103.  Section  9.0,  Data  Reduction  Validation,  and  Reporting,  Pages  1-8 

Project  data  flow  procedures  have  been  added  as  Section  9.2,  Pages  2  and  3. 

Transfer  and  verificatiim  of  field  informatimi  are  discussed  in  Section  6.0,  and  in 
Section  9.2,  Page  2,  Paragraph  3  and  top  of  Page  3. 

Procedures  for  laboratory  data  review  are  described  in  Section  9.2,  Page  2,  Paragnqrti 
2,  in  Sectitm  9.3,  Page  S,  Paragraph  2,  and  in  Section  13.0  and  the  Data  Validation 
SOP  in  Appendix  A. 

104.  Section  9.1,  Data  Reduction,  Page  1,  Paragraph  2 

Most  laboratories  plan  for  100%,  data  review  by  the  supervisors.  Data  review  is 
documented  during  laboratory  systems  audits,  as  stated  in  Section  9.0,  Page  1, 
Paragraph  1. 


105.  Section  9.2  Data  Transfer  and  Verification 

Verification  of  electronic  data  transfer  is  described  in  Section  9.2,  Page  2,  Paragr^ 
2,  and  Page  3,  Paragis^h  3,  and  in  Section  13.0  and  the  Data  Validation  SOP  in 
Appoidix  A. 

106.  Section  9.3,  Data  Validation,  Page  4,  Paragraphs  2  and  3 

Responsibilities  for  data  validation  procedures  have  been  clarified  in  Section  9.1,  Page 
1,  Paragr^hs  2  and  3,  and  Section  9.3,  Page  5,  Paragr^hs  1  and  2  for  laboratory 
and  project  validation,  respectively. 

107.  Section  9.4,  Reporting,  Page  5,  Parapa{di  2 

The  IRPIMS  data  checks  are  described  in  Secticm  9.4,  Page  7,  Paragr^  2. 

I  Archiving  procedures  have  been  added  to  Section  9.4,  Page  9,  Paragraph  2. 

108.  Section  9.4,  Reporting,  Page  6,  Bullet 

All  oigineering  and  field  calculations  are  checked  by  the  originator  and  a  reviewer. 
This  has  been  claritied  in  Section  9.4,  Page  7,  Bull^  1. 

109.  Section  10.0,  Internal  Quality  Control;  Tables  10-1  to  10-9,  Sununary  of 
Calibratkm  and  internal  QC  Procedures 

Re-extraction  and  reanalysis  are  corrective  action  options  presorted  in  the  methods. 
The  Laboratory  Control  Samples  (LCS)  are  extracted  control  samples  and  provide  an 
indication  of  prqparation  procedure  performance.  The  use  of  matrix  ^nke  samples  as 
ongoing  calibratirm  checks  has  been  deleted  from  all  tables.  The  subset  of  analytes 
used  for  calibration  checks  is  presented  in  the  tables  in  Sectim  4.0.  Distinction 
k  between  second  source  and  indet>9ndaitly  prqrared  spike  and  calibration  solutions  has 

'  been  added. 


110.  Section  10.1,  Analytical  Laboratory  Quality  Control  Samples,  F&ges  1-81. 

Clarification  for  adherence  to  the  analytical  specifications  has  bera  added  to  Section 
10.1,  Page  1,  Paragrt^h  2. 

111.  Section  11.0,  Systems  and  Performance  Audits 

Systems  audits  for  subccmtracting  laboratory  are  addressed  in  Section  11.0,  Page  1, 
Paragrairfi  2,  and  Page  3,  bullet  S. 

112.  Section  11.0,  Performance  and  Systens  Audits,  Page  1,  Paragraph  3 

Performance  evaluation  samples  are  discussed  in  Section  11.0,  Page  2,  Bullet  2,  and 
Page  3,  Bullet  1. 

113.  Section  11.1,  Performance  and  Systons  Audits,  Page  3,  Paragraph  3 

There  is  currently  no  plan  for  air  sampling,  as  discussed  under  comment  20. 
Therefore,  no  informaticKi  about  air  sampling  audits  has  been  added. 

114.  Technical  Systans  Audit,  Figure  11-2 

Canister  cleaning  procedures  are  part  of  the  laboratory  procedures.  Canisters  must  be 
analyzed  and  meet  accq)tance  criteria  for  total  non-methane  hydrocarbons  before  they 
are  released  for  field  use.  Blank  analysis  results  may  therefore,  be  requested  by 
project  staff  for  QC  review.  This  information  is  not  included  as  part  of  the  field 
audit. 


IIS.  Section  12.2,  Maintenance  Schedules,  Page  2,  Paragraph  2 

Reference  for  laboratory  instrument  maintenance  procedures  and  schedules  has  been 
added  to  Sectimi  12.1,  Page  2,  Paragraph  1. 


116.  Section  13.0,  Accuracy:  Section  IS.l,  QuaUty  Assurance  and  Quality  Control 
Reporting  Format 

The  method  spike  leferaice  was  for  old  terminology,  and  has  been  updated  to 
Laboratory  Control  Sample  in  Sections  13.2  and  15.1. 

117.  Appendix  A 

Appoidix  A  contains  copies  of  SOPs  for  non-standard  and  field  methods,  and  the 
project  QA  SOP  for  data  validation.  Laboratory  QA  manuals  are  available  upon 
request,  and  have  been  reviewed  as  part  of  the  laboratory  selection  and  audit 
procedures. 
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Section  1.0  Sonication  Drilling  Procedures,  Responsibilities. 

1.  Some  of  the  duties  described  for  the  field  team  appear  to 
overlap.  Due  to  the  projected  rapid  rate  at  which  samples  will 
be  retrieved  using  the  sonication  drilling  techniques,  it  may  be 
useful  to  describe,  the  specific  duties  of  the  field  personnel  as 
soil  and  other  samples  are  collected.  For  example,  on  pages  7 
and  8  the  procedures  for  collecting  soil  samples  could  be 
annotated  to  describe  the  individuals  that  will  be  responsible 
for  conducting  each  of  the  tasks.  Some  of  these  procedures  may 
have  to  be  developed  in  the  field  on  a  trial  basis,  an  addendum 
to  the  revised  QAPP  should  reflect  current  operational 
responsibilities . 

2.  The  procedure  used  to  cool  the  drilling  apparatus  should  be 
described. 


Section  2.0 

3.  Page  7.  Standard  Operational  Procedures  (SOP)  for  taking 
photoionization  detector  (PID)  readings  should  be  developed 
because  field  conditions  (e.g.  wind,  rain,  heat)  can  affect 
readings.  This  is  especially  Important  because  the  PID  readings 
are  one  of  the  primary  indicators  being  used  to  decide  whether 
soil  samples  will  be  analyzed.  To  confirm  the  vertical  extent  of 
soil  coiltamination  has  been  defined,  it  is  recommended  samples 
from  beneath  the  last  obviously  contaminated  sample  be  taken 
where  practicable. 

4.  Page  7  Bullet  3.  Recommend  the  guidance  on  using  PID 
readings  to  select  sample  intervals  be  clarified  and  simplified. 
It  is  not  clear  hew  a  PID  reading  of  50  ppmv  or  greater  was 
selected  as  a  criterion  for  determining  whether  a  soil  sample 
will  be  analyzed.  This  criterion  implies  a  50  ppmv  reading  has 
some  significance  relative  to  the  levels  of  contamination 
detected  using  analytical  testing  methods. 

5.  It  is  also  stated  in  bullet  three  that  "samples  may  be 
collected  from  intervals  with  PID  readings  of  20  to  49  ppmv  if 
the  readings  are  10  times  greater  than  other  readings  in  the 
boring" . 
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This  statement  should  be  clarified  so  it  can  be  determined  when 
samples  will  be  collected.  Using  the  factor  of  ten,  soil  with  a 
PID  reading  of  between  20  and  49  ppmv  "may  be  collected"  if  all 
other  PID  readings  in  the  boring  are  between  2.0  and  4.9  ppmv. 
Recommend  samples  be  collected  from  the  boring  where  the  highest 
where  the  highest  PID  reading  is  recorded  even  if  the  highest 
reading  is  less  than  20  ppmv  and  other  PID  readings  are  less  than 
a  factor  of  10. 

6.  Page  7,  Bullet  6.  If  there  is  an  indication  of  contamination 
in  a  stepout  boring  the  boring  should  be  screened  and  sampled  as 
described  in  the  other  bullets.  It  should  be  clarified  whether 
the  criterion  specified  in  bullet  6  is  for  stepout  borings  where 
there  is  no  indication  of  soil  contamination. 


Section  4  Field  Laboratory  Procedures 

7.  Page  10,  Bullet  2.  It  should  be  clarified  how  "all 
unidentified  peaks  greater  than  100  ug/kg  will  be  guantitated 
using  the  response  factor  for  the  calibrated  compound  with  the 
nearest  retention  time".  It  will  be  difficult  to  determine 
whether  an  unidentified  peak  la  above  100  ug/kg  unit  the 
quantification  la  completed.  Recommend  tentatively  identified 
compounds  (TIC)  be  flagged  as  such. 

8.  Page  10,  Bullet  3.  It  should  be  stated  how  the  method  - 
detection  limit  will  be  calculated. 

9.  Page  10,  Bullet  4.  It  is  recommended  EPA  SW-846  guidance  be 
used  to  conduct  the  calibration.  There  is  no  reference  to  linear 

regression  procedures  for  multi->point  calibration  in  SPA  SW-846. 

0 

10.  Page  11,  Bullet  1.  It  is  recommended  a  minimum  frequency 
for  conducting  multi-point  calibrations  be  specified  in  the  QAPP. 

11.  Page  li.  Bullet  3.  The  procedures  that  will  be  followed  if 
all  analytes  are  not  below  the  laboratory-derived  detection  limit 
for  a  reagent  blank  should  be  specified. 

12.  Page  11,  Bullet  4.  In  bullet  4  it  is  stated  "either  matrix 
spike/matrix  spike  duplicate  or  siarrogates  and  laboratory 
duplicates  be  analyzed  at  a  frequency  of  five  percent  (the 
surrogates  will  be  added  to  all  samples,  blanks,  standards)".  As 
specified  in  EPA  SW-846,  it  is  recommended  matrix  spike/matrix 
spike  duplicate  paris  be  analyzed  at  a  frequency  of  five  percent 
with  surrogates  added  to  ^11  samples,  blanks,  and  standards. 
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13.  Page  11,  Bullet  6.  It  should  be  clarified  under  what 
conditions  it  would  not  be  possible  to  analyze  a  system  blank. 

14.  Page  12.  There  is  a  discussion  of  the  number  of  samples 
which  will  be  sent  to  a  fixed  laboratory  for  analysis  by  EPA 
Method  8240.  It  is  unclear  how  this  strategy  applies  to  data 
gathering  activities  for  a  remedial  investigation.  The  final 
plan  should  include  a  detailed  discussion  of  the  samples  which 
will  analyzed  by  the  fixed  laboratories.  In  addition,  the  final 
plan  should  discuss  the  end  use  of  all  analytical  data  and 
quantitative  QC  objectives  for  all  methods. 


Section  5.0  Sample  Collection/Distribution  Rationale,  Data 
Comparability. 

15.  To  the  extent  possible,  we  recommend  100  percent  of  the  soil 
samples  collected* for  analysis  by  one  method  from  one  site  or 
cluster  of  sites  be  sent  to  a  single  laboratory.  It  is  stated  in 
bullet  1,  90  to  100  percent  of  sample  from  one  site  will  be  sent 
to  a  single  laboratory.  If  only  10  percent  of  the  samples  from 
one  site  are  sent  to  a  different  laboratory  it  may  be  difficult 
to  determine  whether  there  is  a  statistically  measurable 
difference  in  the  reported  values  between  laboratories.  It  is 
recommended  procedures  be  developed  to  specify  how  a  set  of 
samples  from  a  single  site  will  be  split  between  laboratories  if 
required  due  to  work  load  or  other  problems. 
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RESPONSE  TO  EPA  REGION  IX  COMMENTS  ON  SUMMARY 


Section  1.0»  Sonication  Drilling  Procedures,  Responsibilities 

1.  Field  Team  Responsibilities  Overlap 

Thoe  is  no  overls^  in  the  responsibilities  of  the  field  team,  with  the  excq>tion  of  core 
barrel  breakdown  and  packaging  by  the  technicians.  The  supervising  rig  geologist 
performs  tasks  3  through  9  in  the  sampling  procedure  described  on  Pages  7  and  8. 

2.  Sonication  Apparatus  Cooling  Procedures 

The  current  sonicatitm  rig  procedure  generates  heat  at  levels  similar  to  a  hollow  stem 
auger  rig.  The  heat  is  dissipated  by  the  subsurface  deposits  and  air. 


SECTION  2.0 

3.  Phge  7,  Standard  Operating  Procedures  for  PID  Operation 

Standard  procedures  for  PID  calibration  and  operation  are  presented  in  Sections  7.3 
and  8.4  of  the  QAPP.  A  core  segment  cover  with  a  PID  sampling  port  has  been 
designed  and  is  in  use  to  standardize  PID  readings  under  various  weather  ccmditicms. 
Step  7  addresses  collection  of  samples  bemath  obviously  contaminated  zones. 

4  &  5  Plage  7,  Bullet  3,  PID  Readings  Used  for  Sample  Selection 

The  criteria  for  sample  selection  of  >50  ppm  or  greater  than  10  times  the  obs^ed 
PID  readings  in  the  boring  ate  based  on  previous  PID  scremng  data  collected  for 
coring  and  sampling  programs  at  McClellan  AFB.  These  criteria  have  significance 
for  the  site.  See  the  re^nse  to  DTSC  general  comment  1  for  rationale. 
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6.  Page  7,  Bullet  6,  Sample  Selection 


This  criterion  is  t^lied  in  addition  to  the  initial  selection  criteria  in  bullets  1  through 
S.  AU  borings  are  subjected  to  sampling  stq>s  1  through  8  on  pages  7  and  8. 


Section  4  Field  Laboratory  Procedures 

7.  Page  10,  Bullet  2 


Because  the  field  laboratory  is  using  surrogate  standards  at  a  specified  concentration 
for  each  sample,  the  height  of  the  surrogate  peak  can  be  used  to  estimate  the 
concentration  of  the  unidentified  peak.  If  it  is  near  or  greats  than  100  ft/kg,  the 
unidentified  peak  will  be  quantitated  relative  to  the  nearest  calibrated  analyte,  and  will 
only  be  reported  if  the  concentration  is  greater  than  or  equal  to  100  ttHtg.  Tentatively 
identified  compounds  are  flagged  with  a  *J".  This  is  described  in  the  SOPs  for  field 


analysis  presrated  in  A|^ndix  A. 


8.  Page  10,  Bullet  3 

The  method  detection  limits  will  be  calculated  according  to  the  U.S.  EPA  procedure 
described  in  Appendix  B  to  Part  136  "Definition  and  Procedure  for  the  Determination 
of  the  Method  Detection  limit  •  Revision  1.1,”  40  CFR  136,  1984.  The  MDL  is 
defined  as  the  standard  deviation  of  the  sevoi  replicate  results  times  the  students’  t 
value  for  the  99%  confidoice  level  with  n-l  degrees  of  freedom. 


9.  Page  10,  BuUrt  4 


Section  7.4.2.2  of  SW-846  describes  two  ways  of  calibrating.  One  way  is  to  prqnre 
a  calibratitm  curve  for  each  analyte  using  area  respcmses  and  mass  injected.  The 
widely-accq>ted  procedure  used  to  define  the  calibration  curve  (or  line)  is  through 
calculation  of  the  slc^  and  intercept  using  the  linear  regression  equation. 


10.  Page  11,  BuU^  1 


A  minimum  frequency  for  conducting  multi-point  calibratimis  is  not  specified  in  SW- 
846.  However,  calibration  checks  are  analyzed  daily  (and  QC  checks  every  tmi 
samples)  to  assure  that  the  multipoint  calibration  is  still  valid. 

11.  Page  11,  Bulkt  3 

If  any  analyte  in  the  reagrat  blank  is  greater  than  the  rqx>rting  limit,  the  reagent 
blank  will  be  reanalyzed.  Corrective  acticm  will  be  taken  if  necessary  to  reduce  blank 
contamination  to  acceptable  levels.  No  fidd  samples  will  be  analyzed  until  a  reagent 
blank  that  meets  this  criterion  has  been  analyzed  . 

12.  Page  11,  Bullet  4 

Section  4.0  cm  Page  9  explains  that  some  QC  requirements  have  bemi  relaxed  for 
Phase  I  screening  data.  These  are  defined  as  Level  2  analyses  in  Secticm  4.0  of  the 
QAPP.  The  substituticm  of  surrogates  and  laboratory  duplicate  analyses  for  the 
MS/MSD  requirement  in  SW-846  is  one  of  these  alterations.  MS/MSD  results  are 
used  to  determine  analytical  precision  and  accuracy  in  the  sample  matrix.  Surrogate 
recoveries  are  used  to  measure  analytical  accuracy  for  the  sample  matrix,  and 
duplicate  analyses  ate  used  to  measure  analytical  precisicm.  Thus  both  inecision  and 
accuracy  can  be  evaluated  using  either  alternative. 

13.  Page  11,  Bullet  6 

A  system  blank  cannot  be  analyzed  following  samples  with  high  concentraticms  if  the 
samites  are  loaded  on  an  autosamplo'  and  analyzed  without  immediate  analyst  review 
(i.e.,  ovonight).  In  the  evoit  that  cross-ccmtaminaticm  is  indicated,  the  sample(s) 
following  high-level  samples  will  be  reanalyzed  to  verify  the  results. 


14.  Fage  12,  Sample  Selection  for  Fixed  Laboratory  Analytis 


This  idiase  of  the  RI  is  intmded  to  idmtify  sites  requiring  further  sampling  and 
analysis.  The  subset  of  samples  selected  for  confirmation  analyses  will  provide 
information  to  support  the  higher  numba  of  screcming  analyses  performed  in  the  field. 
This  ai^roach  is  most  cost-effective,  aiul  was  discussed  with  agracy  and  Air  Force 
rqnesoitatives,  and  was  approved  prior  to  b^inning  field  work  for  the  OUB  RI. 


15.  Section  5.0,  Sample  CoUection/Itistribution  Rationale,  Data  Comparability 

During  the  course  of  the  RI,  100%  of  samples  from  a  site  will  be  soit  to  one 
laboratory  unless  laboratory  problems  or  field  schedules  will  not  allow  this  to  occur. 
In  the  event  samples  will  have  to  be  split  among  laboratories,  comparability  has  been 
addressed  by  requiring  adherence  to  the  same  protocols,  laboratory  audits,  and  review 
of  method  performance  data  for  each  laboratory  and  method.  If  a  laboratory  has 
fulfilled  the  project  requirements  stated  in  the  QAPP,  verified  by  these  reviews, 
analyses  will  be  approved. 
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DT8C  COMMCIITS  ON  THS  OU-B  BZ 
OUJOiXTY  MBURBNCB  PBOJBCT  PLAN  B8V2SION8 


Th«  QAPP  Ehottld  provide  rational  for  usln^  a  PID  vaadln^  et 
SO  ptm,  or  graatar  than  10  tlNOa  reading  froa  pravloualy  ecraanad 
coraa,  aa  aeraanlng  eritarla. 

The  QAPP  ahould  dlaouaa  ealibration  of  the  PID  uaing 
contamlnanta  meat  Ilka  to  ba  foiuid  during  the  flald  vork. 

Bfforta  auat  ba  aada  to  aak#  tha  PID  aeraanlng  preeaaa  aa  praolaa 
aa  peaaibla. 

Thara  la  no  datailad  daaoription  of  tha  atandarda  uaovt  to 
calibrate  tha  inatruaanta.  Are  daaorlptiona  of  tha  atandarda  in 
tha  atandard  operating  proeaduraat 

•lx  eritarla  and  an  alavan  atap  aaapling  prooaaa  have  bean 
daaeribad  In  tha  QAPP  raviaiona.  aaapling  paraonnal  aunt  have  a 
clear  undaratandlng  of  tha  prloritlcatlen  of  tha  aai^ling 
oritaria  and  aaapling  prooaaa.  A  daelalen  logio  flow  ohart  OQUld 
prova  helpful  in  rafining  and  following  tha  aaapling  prooaaa * 


Pg.  Bgph. 

a  1 


3  3 


7  1 


Oaring  tna  sonication  drilling  daaonatration  at 
MoClailan  APB  on  Aiiguat  iPti,  uaa  of  an  unlinad 
aaaplar/oora  barrel  raaultad  in  tha  aaaplar 
baeoaing  tightly  Joaaad  in  tha  drill  airing. 
Apparantlyi  tha  aaapltr  aaparatad  alightly  to 
allowing  aand  to  va^a  batwaan  tha  aaaplar  and  tha 
drill  atrlng.  Tha  drill  string  had  to  ba  raaovad 
to  allow  for  aaapla  ratrlaval.  Tha  QAPP  ahould 
apaoify  uaa  of  aaaplara  that  ara  rigid  enough  to 
prevent  jaaaing  or  daaoriba  protocol  that  will  ba 
followed  to  prevent  jaaaing. 

Plaaaa  eiariCy  tha  laat  aantanoa  regarding  tha 
140*pound  haaaar  and  uaa  within  tha  drill  ataa. 

A  aaaiaua  aeil  boring  dapth  ahould  bo  previdod  in 
tho  ovant  that  oontaalnatlon  paroiat  to  tho  wator 
tabla. 

Bullot  1.  Tha  Dapartaant  oencura  with  tha  MIQCB 
ooaaant  ragarding  uaa  of  a  ainiaua  pra-Mlaetad 
dapth  af  lO-iS  faat  (net  s  feat)  haiow  tha 
potential  oontaainant  ralaaaa  depth. 
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9gpH.  fifiBMOfi 

f  1  Bullat  2.  Th«  QAFF  ahould  b«  Mmndad  to  apoeity 

that  "ohaarvad  %niata  or  obvioua  eantaaination" 
indludat  PXD  raapenaaa. 

Ballot  €•  iaapling  orltoria  for  adjaeant  and 
atopout  Poring#  abould  bo  tho  aaao  erltaria  uaad 
for  all  othar  boringa.  additiotiai  oritarla  and 
aaaplin^  daptha,  aa  daaoribad,  will  ba  baaad  on 
praviooffly  dataotad  oentaainatlon  in  adjaeant 
borirga . 

•  Ztaat  4r  Ragulrao  hand  oering  of  an  aoguirad  oora. 

If  nc  lataral  aupport  la  providad  tho  natorial  aay 
orunbla  eauaing  a  loaa  of  volatllaa.  iha  volatlla 
raauita  oliould  ba  conaldarad  low  if  alaavaa  ara 
not  providad  for  tho  initial  oora  and  a  rant 
opoon  aaralar  la  uaad.  Will  hand  coring  m 
praaibia  if  hard  notorial  (40*so  blcwo/i  inch 
ponotratien)  ia  anoountarad?  Add  a  nota  that  if 
odor#  axiat,  tha  naod  for  roopiratory  protaetien 
will  ba  oleaaly  avaluatad. 

iton  a.  folaotien  of  tha  aanq^ling  intarvalo  * 
ahottld  bo  baaad  on  ovidonea  of  vaata, 
diaooloration,  odor#  and/or  lithology  (fina- 
grainod  unit#). 

Itan  7«  9tap  nunbar  aavan  naat  ba  raconoilad  with 
tha  aaeond  oritaria  Idantifiad  on  paga  7.  sanplaa 
ahould  bo  oollactad  and  analyiad  vhara  vialbla 
Cigna  of  eontaninatien  axiat  or  whara  PZD  raadingo 
indicata  eontaninatien.  nearby  fin#  grained  unit# 
ahould  alao  ba  aanpiad  if  awidanoa  (viaual.  pzo, 
odor#)  of  oontaninatlon  la  praaant.  fanpling  of 
fina-grainad  notarial  ahould  ba  aubjugatod  to 
panitiva  indioationa  of  oontanin«.«ion. 

ztan  ••  Tha  aaapling  depth  Interval  for  tha 
"finaot-grainad  layer*  ahoold  aooount  for  tha 
depth  at  oontaninatlon  in  nearby  boringa. 

Xtan  9*  Tha  qafp  ahould  apacify  a  ainlaun  nunbar 
of  aanplao  to  oollaot,  not  tha  *naxiaMn.* 
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Tho  boroholo  abnndonnont  procoduros  oheuld  ineludo 
eonplotlon  lo^o  dpooifylng  aetual  rnounto  of 
iiKrrodlonts  uood/  grout  voightt,  placonont 
MthodO/  fidlottlatod  voluaod,  Aotunl  voluao  plicod. 
And  othor  portinont  InferMtlon. 

Bullot  1*  Modificatlono  of  provioualy  opprovod 
AtAndArd  oporAting  preeoduroA  ihould  bo  oulMlttod 
for  roviow  and  ooMMnt. 

Bullot  1.  Ooocrlbo  whot  Action  will  bo  token  if 
chook  otondordo  rooulto  oro  outoldo  of  30*30% 
window. 


IXX.  OtCOWnAMV  OQMiigllTO 


Ballot  2-9.  Ooooribo  why  tho  tom  "loprooontAtlvo 
oomplo"  lo  uood  in  plaoo  of  ''BoiplA*. 
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TOTOL  P.  4 


RESPONSE  TO  DISC  COMMENTS  ON  SUMMARY 


1.  GENERAL  COMMENTS 

1.  The  PID  screening  criteria  of  >550  ppm,  or  greater  than  10  times  the  odier 
boring  readings  is  based  on  PID  screening  data  from  previous  McClellan  AFB 
coring  and  sampling  programs.  PID  readings  less  than  50  ppm  have  not  been 
associated  with  soils  having  greats  than  10  to  20  ppb  of  volatile  organic 
compounds,  and  most  associated  s(^  samples  were  less  than  10  ppb. 

2.  PID  calibratitm  procedures  are  described  in  Section  7.3  of  the  QAPP,  and  use 
of  isobutylene  in  air,  as  recommended  by  the  manufacturer.  Based  (xi 
instrument  response  to  this  gas,  contaminants  such  as  benzene  will  be 
ctmservatively  measured.  Also,  isobutyloie  is  non-hazardous. 

3.  The  standard  calibration  gases  are  described  in  Section  7.3  of  the  QAPP. 

4.  The  sampling  procedures  and  sample  selection  critena  wtn  communicated  to 
field  staff  during  training  dry-runs,  and  have  been  systematized  as  the  RI  fidd 
work  has  [upgressed.  Adherence  to  the  procedures  and  criteria  have  been 
evaluated  during  fidd  audits  ctmducted  for  the  OUB  RI  drilling  effort. 


n.  SPECmC  COMMENTS 

Page  2,  Phragrairti  1,  Sonkatkm  DrilUng  Sampling  Equipment 

The  sampling  core  bands  were  redesigned/modified  to  diminate  the  jamming 
problem  obsmved.  The  core  barrels  curraitly  in  use  do  not  mthibit  this  problem. 


Page  2,  Paragraph  3,  Drive  Hammer  Use. 

The  reference  to  use  of  a  drive  hammer  inade  the  drill  stem  is  an  alternative 
configuration  to  drive  the  core  sampler  into  the  ground. 


Page  7,  Paragraph  1,  Maximum  Soil  B<Hriiig  Depth 

The  maximum  depth  of  soil  borings  will  be  100  feet,  which  is  S  to  8  feet  above  the 
water  table  in  OU  B.  This  was  stated  in  the  OUB  SAP  (Radian,  1991). 

Page  7,  Paragraph  1,  Bullet  2,  Observed  Waste  or  Contamination  Criteria 

The  sample  selection  criteria  are  presoited  in  the  OUB  SAP  (Radian,  1991). 

Obsoved  waste  or  obvious  contamination  is  a  sqaiale  criterion  for  sample  selection. 

It  is  possible  that  high  PID  responses  will  not  occur  with  wastes  that  contain  metals  or 
semivolatile  compounds. 

Page  7,  Bullet  6,  Sampling  Criteria  for  AdJaceid  Borings 

The  criteria  stated  in  Bullet  6  will  be  used  in  addititm  to  the  initially  stated  criteria,  as 
recommended. 


Page  8,  Iton  4,  Hand  Coring 

Lateral  sui^rt  will  be  used  if  cores  to  be  sampled  crumble  or  are  unconsolidated. 
This  has  been  an  infrequent  occurrence.  Hard  material  in  the  cores  has  not  interfined 
with  sample  collection  from  the  cores.  Health  and  safety  procedures  presented  in  the 
Radian  Health  and  Safety  Plan  (Radian  1991)  are  followed  during  all  Add  activities. 


Page  8,  Rem  6,  Samiriing  Ldorval  Selection 

Litholt^y  is  listed  as  a  sdection  criterion  in  Items  8  and  9. 

Page  8,  Item  7,  SampUng  Interval  Selection 

Sampling  of  fine  grained  units  is  subjugated  to  other  indicators.  That  is  die  reason 
this  criterion  is  stqi  7,  and  not  stqi  3  or  6. 


Page  8,  tton  8,  Sampling  Interval  Selection 

This  item  is  q)edi!ca]ly  added  here  to  account  for  contamination  in  nearby  borings. 

Page  8,  tton  9,  Number  of  Samfries 

The  reference  should  be  to  the  minimum  number  of  samples  to  be  collected.  This  is 
being  done  in  the  field. 

Page  9,  Paragraph  1,  Bordbiole  Abandonment 

SqMtrate  abandonment  logs  will  not  be  pr^nred.  The  abandonment  information  will 
be  included  on  the  drilling  log  forms. 

Page  10,  Bullet  1,  SOPi  for  Modified  Analytical  Methods 

The  SOPs  for  field  analytical  methods  have  been  included  in  Appendix  A  of  the 
QAPP. 

Page  11,  Bullet  1,  Corrective  Actions  for  C^eck  Standards 

If  the  daily  check  standards  do  not  meet  the  accqMance  criteria,  a  second  check  will 
be  analyzed.  If  qwcifications  still  cannot  be  met,  instrument  maintenartce  and 
recalibration  ate  requited.  This  is  documented  in  the  SOPs  in  Appendix  A. 

m.  SECONDARY  COMMENTS 

Page  7,  Paragraph  1,  Bullets  2-S 

All  samides  cdlected  for  environmental  analyw  should  be  rqnesentative  of  the  matrix 
in  the  intmval  samided.  One  cannot  expect  nqnesentativeness  in  analytical  data 
without  rqnesentative  samides. 
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ALIFORNIA  REGIONAL  WATER  QUALITY  CONTROL  BOARD- 
CENTRAL  VALLEY  REGION 

-443  MOUrilN  HOAO,  SUlTI  A 
4:RAMINT3.  CA  t$l97-30«t 


o»o»oi  JtyXMt.lAw 


4  September  1991 


Ms.  El line  Anderson 
Environmental  Management 
SN>ALC/eNR 
Building  I2S0-HH 

McClellan  Air  Force  Base,  CA  9S6S2-5990 

QUAUn  ASSURAKCe  PROJECT  PIAR  (QAPP)  AfK/S/W  FOR  OPERABLE  URIT  B  REREDIAL 
imsriGATIOR,  RC  CLELLAR  AIR  FORCE  BASE 

Thank  you  for  the  submittal  of  the  subject  plan  revision.  Regional  Board  staff  has 
reviewed  the  proposed  revisions  and  presents  the  following  consent; 

1.  Page  7,  Saicpie  Selection  Criteria.  It  U  stated  that  the  sampling  will 

continue  to  the  pre-selected  total  depth  of  the  boring  or  to  a  depth  Interval 
S-feet  below  the  greatest  discharge  depth  at  the  location  or  to  the  base  of 
observed  waste  or  contamination,  whichever  Is  greater.  For  sumps,  tanks,  and 
pits,  and  similar  waste  units  pre-selected  depths  should  be  at  least  10-15 
feet  below  the  bottom  of  the  potential  contaminant  release  depth.  Sailing  is 
liAt  iiMMdiately  beneath  such  units  If  they  are  still 

operating,  and  a  certain" vertTHT  d1  stance  is  necessary  to  allow  horizontal 
transport  of  pollutants.  In  addition,  will  PIOs  or  similar  Instruments  be 
used  to  determine  the  base  of  'observed  waste  or  contamination”?  Volatile 
organic  contamination  can  be  difficult  to  detect  by  simple  visual 
observations. 

If  you  have  any  questions  regarding  this  matter,  please  call  me  at  (916)  361-5628. 


ALEXANDER  MACOQNALO 
Project  Engineer 

ANN 

Enclosure 

Mr.  Lewis  Mltanl,  U.S.  Environmental  Protection  Agency,  Sen  Francisco 
Mr.  Nark  Malinowski,  Dept,  of  Toxic  Substances  Control,  Sacramento 


SEP  0  S  REcr 


RESPONSE  TO  RWQCB  COMMENTS  ON  SUMMARY 


1.  Fkge  7,  Samirie  Sdectimi  Criteria 

The  reference  to  5  feet  was  a  typogn^cai  oror;  IS  feet  is  the  planned  dq)th  for 
sampling  below  observed  discharge  points.  PID  readings,  visual  observatitms,  and 
presence  of  chemical  odors  are  all  used  tt>  sdect  samples.  These  criteria  were 
presented  in  bullets  3  and  4  on  Page  7. 
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CALIFORNIA  REGIONAL  WATER  QUALITY  CONTROL  BOARD- 
CENTRAL  VALLEY  REGION 

AOUTIEn  ROAD  SUITE  A 
SACRAMEMTO  CA  3S>27-30^8 
PHONE.  (3tS»  361-5800 
=A)f  }IS/3SI-3«88 


9  April  1992 


Mr.  Mario  lerardi 
Environmental  Management 
SM-ALC/EMR 
Building  #250*HH 
McQellan  Air  Force  Base,  CA 

QVAUTY  ASSURANCE  PROJECT  PLAN,  INSTALLATION  RESTORATION  PROGRAM 
STAGE  3,  MC  CLBLLAN  AIR  FORCE  BASE 

Thank  you  for  the  submittal  of  the  subject  plan.  Regional  Board  staff  has  reviewed  it  and 
presents  the  following  comments: 

1.  Section  4.0,  Table  4.4.  This  table  contains  the  QA/QC  objectives  for  Level  3 

measurements  in  water.  The  listed  methocb  are  primarily  the  SW8000  series  methods. 
The  methods  for  analyzing  water  and  wastewater  samples  are  developed  by  the 
Environmental  Protection  Agency  and  for  the  listed  SW8000  series  the  correct  methods 
should  be  the  EPA  Method  600  series.  should  be  analyzed  for  by  EFA  Method 

325,  arsenic  by  Method  206,  lead  by  Method  239,  selenium  by  Method  270,  ami  the 
ICPES  by  the  Method  200  series. 

2.  Section  4.0,  page  22,  paragraph  1.  It  is  stated  that  the  transducers  will  be  calibrated  and 
checked  for  precision,  accuracy,  and  comparability  of  pressure  readings  using  band*beld, 
water-level  probes,  at  the  beginning  and  throughout  the  duration  of  the  aquifer  test 
What  are  the  acceptable  levels  of  precision,  accuracy,  and  comparability? 

3.  Section  8.0.  This  section  deals  with  analytical  methods  and  calibration.  As  in  Comment 
1,  above,  the  Solid  Waste  analytical  methods  are  not  the  appropriate  methods  for  the 
analysis  of  water  and  wastewater.  In  addition,  the  following  reporting  limits  are  too  high 
and  are  currently  lower  at  on-going  projects  at  McGellan; 

Cadmium  (O.OOS),  chromium  (0.0SX  cooper  (O.OS),  nickel  (0.15),  zinc  (0.02),  lead 
(0.005),  mercury  (0.001),  the  EFA  601  series  (0.0005  to  0.010),  TPH  (1.0),  and 
EPA  ^  series  (0.0005  to  0.004).  All  in  mg/I. 

Nearly  all  EPA  601  and  602  constituents  should  have  detection/reporting  limits  in  the 
0.5  fig/1  range.  TPH  should  be  near  50  pg/l. 


Mr.  Mario  lerardi  ■2-  9  ApriJ 


4.  Saction  16.  This  section  deals  with  site  management  and  xefers  ^cdflcally  to  Radian 
Corporation  and  the  roles  its  personnel  will  be  taking  in  the  site  management  activities. 
This  section  should  be  general  in  nature,  and  should  not  be  specific  to  any  one 
contractor  working  at  McQellan.  At  this  time  Jacobs  and  CHjM-Hfll  are  also 
pecfonniiig  major  tasks  at  McQellan. 

If  you  have  any  comments  regarding  this  matter,  please  call  me  at  (916)  361<5626. 


ALEXANDER  MAOXINALD 
Project  Engineer 

AMM 


cc  Ms.  Katherine  Moore,  U.S.  Environmental  Protection  Agency,  San  Frandsoo 
Mr.  Mark  Malinowski,  Dept  of  Toxic  Substances  Control,  Sacramento 


RESPONSE  TO  CALIFORNIA  REGIONAL  WATER  QUALITY  CONTROL  BOARD 

COMMENTS 


COMMENT  1.  Section  4.0.  Table  4^ 

COMMENT  SUMMARY:  Question  about  whether  it  is  appropriate  to  use  SW-8000 
series  analytical  methods  for  aqueous  samples. 

Rfispgflsc; 

The  use  of  SW-846  methods  for  analysis  of  aqueous  samples  rather  than  the  EPA  600 
and  200  series  methods  has  gained  general  acceptance  in  the  technical  community  over 
the  past  several  years.  The  SW-846  methods  were  designed  for  solid  waste  samples,  but 
are  applicable  to  aqueous  samples.  The  SW-846  methods  are  analogous  to  the  EPA  600 
and  200  series  methods.  The  Air  Force  IRP  Handbook,  which  is  used  to  specify 
analytical  methods  acceptable  for  sample  analysis  for  all  IRP  sites  has  required  use  of 
these  methods  for  both  solid  and  aqueous  samples  since  May,  1989.  The  primary  reason 
for  selecting  SW-846  methods  is  the  additional  level  of  QC  required;  the  use  of  five- 
point  rather  than  three-point  calibrations,  matrix  spike/matrix  spike  duplicate  analyses, 
and  other  QC  protocols  provide  additional  information  useful  for  data  validation  and 
assessment.  These  methods  were  included  and  accepted  in  the  first  issue  of  QAPP  that 
was  approved  and  finalized  in  May,  1990. 


COMMENT  2.  Section  4.0.  Page  22.  Paragraph  L 

COMMENT  SUMMARY;  Acceptable  transducer  calibration,  precision,  accuracy,  and 
comparability  levels  should  be  included. 

RfiSIWDSSI 

See  responses  to  EPA  comments  on  Response  7,  53  and  54,  and  56. 


COMMENTS.  Section  8.0 

COMMENT  SUMMARY:  Reporting  limits  for  metals,  TPH,  SW8010/601  and 
SW8020/602  are  higher  than  other  current  projects  at  McClellan. 

Rfisiwnw; 

The  reporting  limits  presented  in  the  QAPP  have  been  established  as  project  objectives 
to  ensure  comparability  of  data  reported  from  multiple  laboratories,  and  are  the 
Maximum  Allowable  Quantitation  Limits  for  IRP  sites  IRP  Handbook,  May  1991). 
Previous  versions  of  the  QAPP  have  presented  the  reporting  limits  based  on  individual 
laboratory  capabilities,  but  this  approach  results  in  data  which  are  not  comparable 


between  laboratories  or  over  time.  Therefore,  based  on  EPA  comments  on  the  Draft 
QAPP  to  establish  overall  project  objectives,  a  single  set  of  reporting  limits  will  be  used 
for  all  laboratories  performing  sample  analyses  under  this  QAPP.  The  levels  presented 
are  considered  reasonable  to  provide  information  needed  to  assess  site  conditions. 


COMMENT  4.  Section  16. 

COMMENT  SUMMARY:  Site  management  activities  specific  to  Radian  personnel  and 
not  general  for  all  contractors  performing  work  at  McClellan  AFB. 

RfiSBQnsy. 

A  basevnde  QAPP  will  be  developed  and  the  site  management  discussion  will  encompass 
multiple  contractors  by  using  a  more  general  format,  or  will  include  information  for  each 
contractor. 


UNITIO  STATES  OtVHlONMBfTAL  PROTECTION  AOBUCY 

NmON  « 

78  HMHlMrtM  Straal 
Sm  FranelMO,  Ca.  9410M901 


April  3,  1992 

Mr.  Fran  Slavich 

Ranedial  Pro j act  Manager 

Environmental  Management 

SM-ALC/EMR 

Building  P250-HH 

McClellan  Air  Force  Base,  CA 

Dear  Mr.  lerardi: 

Ha  have  reviewed  the  draft  final  document  entitled,  "Operable 
Unit  s  Quality  Assurance  Project  Plan  (QAPP)  for  McClellan  Air 
Force  Base."  The  Ale  Force's  responses  to  our  comments  on  the 
draft  document  are  adequate.  However,  the  following  comments 
remain. 

Th«  xr  Force's  approach  of  using  the  QAPP  to  develop  the 
star dard  operating  procedures  (SOPs)  and  Quality  Assurance 
Objectives  (QAOs)  for  each  analysis  msthod,  associating  the  msthod 
with  an  analytical  level,  and  requiring  all  laboratories  to  follow 
the  SOPS  and  meet  the  QAOs  appears  to  be  reasonable.  Discussion  of 
site-specific  DQOs  would  be  in  the  individual  sampling  and  analysis 
Vans  (SAPS)  for  the  operable  units  (OUa) .  Because  the  analytical 
^evel  for  the  sampling  procedure  or  analytical  method  will  be 
specified  in  the  QAPP,  it  will  be  possible  to  determine  .whether  rhe 
analytical  method  will  meet  the  site-specific  DQOs  specified  in  the 
SAP. 


However,  if  this  approach  to  defining  DQOs  is  taken.  It  is 
strongly  recommended  that  DQOs  for  the  basevide  investigation  be 
developed.  The  remedial  objectives  from  OU  to  OU  should  not  change 
substantially  across  the  base.  Therefore,  a  document  that  defines 
program  DQOs  should  be  prepared  and  used  to  refine  and  provide 
consistency  to  the  specific  DQOs  and  QAOs  that  will  be  described  in 
the  QAPP  and  SAPs.  It  is  difficult  to  see  how  elte-speclflc  DQOs 
can  be  consistently  defined  and  implemented  if  program  OQOe  have 
not  been  defined. 

EPA  has  raised  concerns  regarding  the  soil  sample  selection 
criteria  presented  in  the  ou  B  QAPP.  The  Air  Force  response 
addressee  only  part  of  the  concern  expressed.  If  the  50  parts  per 
million  volume  (ppnv)  photoionization  detector  (PID)  readings  do 
have  "significance"  relative  to  analytical  measurements,  this 


'1  3  f.r?.  “tCD 


conclusion  should  be  supported  with  data.  In  addition,  in  the  Air' 
Force  response  to  the  conaent  it  is  stated  that  a  PID  reading  aC 
less  than  50  pprav  has  not  been  associated  with  soils  having  greater 
than  10  to  20  ppb  of  volatile  organic  compounds.  It  is  recosnended 
that  the  significance  (or  lack  of  significance)  of  volatile 
concentrations  of  10  to  20  ppb  be  supported. 

Also,  it  was  stated  in  the  Air  Force's  response  summary  that 
"samples  may  be  collected  frca  intervals  with  PID  readings  of  20  to 
49  ppmv  if  the  readings  are  lo  times  greater  than  other  readings  in 
the  boring."  It  is  recommended  that  this  criterion  be  supported  or 
replaced  with  a  criterion  that  Is  more  flexible  and  can  account  for 
site-specific  conditions.  As  stated  previously,  it  is  recommsnded 
that  a  sample  be  taken  where  the  maximum  PID  reading  was  detected 
in  the  borehole. 

Additional  technical  comments  are  enclosed.  If  you  would  like 
clarification  of  these  comments,  please  contact  me  at  (415)  744- 
2407. 

Sincerely  yours,  ,  ^ 


Katherine  Moore 
Remedial  Project  Manager 

Enclosure 

cc:  Mark  Malinowski,  OTSC 
Alex  MacDonald,  RWQCB 
Greg  Reller,  PRC 
Dave  Watson,  PTI 


Snolosure 


Additional  Technical  Comments  on  Draft  Final  OO  B  OAPP 

Tha  ccBiaents  ara  referenced  fcy  the  nunher  assigned  to  the  response 
in  the  draft  final  QAPP. 

BftSPontta  7. 


The  original  epa  coionant  noted  that  acceptable  tolerances  for 
hydrological  measurements  should  be  provided  in  tha  text  along  with 
a  reference  for  those  tolerances.  The  response  indicated  that  the 
discussion  of  hydrological  tolerances  was  expanded  in  the  qapp. 
That  discussion  Is  inadequate  because  it  does  not  ensure  that  the 
accuracy  at  which  hydrologic  data  will  be  collected  will  meet  dqos. 
For  example,  the  text  notes  that  flow  meters  will  be  Capable  of 
reading  i  gallon  per  minute  of  flow.  This  specification  fails  to 
provide  a  level  of  accuracy  (e.g. ,  no  percent)  that  will  meet 
DQOs.  The  following  tolerances  have  been  considered  adequate  for 
hydrological  Investigations  by  the  U.S.  Geological  Survey  (Stallman 


■  Control-well  discharge  (±io  percent) 

e  Depth  to  water  measurements  with  an  electric  sound¬ 
er  (iO.Ol  feet) 

■  Distance  from  control  well  to  each  observation  well 
(10.5  percent) 

■  Synchronous  time  (tl  percent  of  tine  since  control 
effected) 

■  Elevations  of  measuring  points  (±0.01  feet) 

•  Vertical  distance  between  measuring  point  and  land 
surface  (±0.01  feet) 

s  Total  depths  of  all  wells  (±l  percent) 

•  Depth  and  length  of  screened  intervals  of  all  wells 
(±1  percent) 

•  Diameter,  casing  type,  screen  type,  and  method  of 
construction  of  all  wells  (nominal) . 

DQOS  should  be  reviewed  relative  to  these  recommended  tolerances 
and  the  tolerances  should  be  accepted  or  modified  as  required  based 
on  project  needs. 

fltspons^  10. 


The  original  EPA  comment  indicated  that  soil  samples  should  be 
placed  in  a  methanol  solution  In  the  field  (as  recommended  by  EPA 
guidance)  to  reduce  loss  of  volatile  constituents.  The  response  to 
the  comment  indicates  methanol  was  considered  but  was  ruled  out 


because  it  was  considered  impractical  for  use  in  the  field*  At  a 
aininun*  it  is  recommended  that  duplicate  soil  samples  be  placed  in 
a  methanol  solution  at  a  teat  location,  and  the  results  from  the 
analyses  of  the  duplicate  samples  be  evaluated,  to  determine  whether 
loss  of  volatile  constituents  due  to  sampling  procedures  is  a  major 
concern  at  the  base. 


The  response  to  the  £PA  comment  concerning  corrective  actions  in 
case  of  misalignment  of  the  casing  indicated  that  the  text  had  been 
revised  to  address  the  concerns.  The  text  in  the  draft  final  QAPF 
notes  that  in  the  event  of  casing  misalignment*  steps  (xinspecif led 
in  the  text)  will  be  taken  to  align  the  casing*  It  la  recommended 
that  these  "steps"  be  specified  and  be  designed  to  ensure  that  the 
bentonite  well  seal  remains  undisturbed.  It  is  unclear  how  the 
bentonite  well  seal  will  remain  intact  if  the  casing  is  moved  to 
align  It.  Therefore*  it  is  recommended  that  tha  alignment  be  done 
before  placement  of  the  bentonite  seal. 


EPA  comments  53  and  54  concerned  selection  of  instrumentation  for 
monitoring  water  levele  during  aquifer  testing*  If  water  level 
measurements  are  required  to  to. 01  feet*  a  pressure  transducer  vlthi 
a  stated  accuracy  of  iO.2  percent  full  scale  as  discussed  on  page! 
47  (Section  5.4.1)  would  be  inadequate  if  its  range  exceeds 
approximately  2  psl.  These  limitations  should  be  considered  in 
choosing  testing  equipment.  See  comment  on  Response  7  concerning 
tolerancea  during  hydrological  investigations. 


EFA*s  comment  noted  that  procedures  should  be  incorporated  in 
performing  pumping  tests  to  ensure  that  the  pressure  transducers 
are  properly  calibrated  after  being  placed  In  the  well.  The 
response  indicated  that  the  information  was  added  to  section  5.4.1* 
Page  47*  Paragraph  3.  The  information  provided  in  the  text  does 
not  completely  address  the  concerns  that  the  transducers  be  tested 
and  operating  prior  to  use.  It  is  recommended  that  after  equilib** 
rium  is  established,  the  transducer  be  moved  up  or  down  a  known 
distance  and  the  resulting  change  in  pressure  noted.  This  change 
should  be  compared  to  the  measured  distance  moved  to  ensure  the 
pressure  transducer  is  operating  properly. 

Responaa  64. 

The  EPA  comment  was  on  equipment  decontamination  procedures.  In 
the  response*  it  is  stated  that  ’’a  final  rinse  and  pumping  with 
ASTM  II  water  is  impractical  for  use  in  tha  field."  However,  the 
EPA  comment  did  not  call  for  pumping  ASTM  Il-grade  water  through 
the  nondedicated  pumps.  Instead,  it  waa  recommended  that  "at  a 


minlmun,  clean  water  be  ptiaped  through  the  Interior  of  the 
nondedicated  eubnerslble  pump  and  other  pumps  prior  to  sampling  at 
the  next  well  location."  in  addition,  EPA  recommended  that  "all 
equipment  be  given  a  final  rinse  with  ASTK  type  XI  reagent  water  to 
wash  away  any  methanol  or  cyclohexane  residue*"  This  final  rinse 
should  be  practical,  since  the  present  procedures  for  decontamina¬ 
tion  described  on  page  7i  of  the  draft  final  QAPP  call  for  this 
type  of  rinse  prior  to  the  methanol  or  cyclohexane  rinse.  It 
should  also  be  clarified  why  and  how  the  decontamination  procedures 
are  different  if  the  ambient  temperature  is  below  45 *F. 


This  EPA  comment  concerned  lack  of  QC  on  analytical  parameters  for 
physical  properties,  and  lack  of  porosity  and  volumetric  moisture 
content  analyses,  it  is  stated  in  the  response  that  there  are  no 
current  plans  for  porosity  or  volumetric  measurements.  However, 
the  SAPS  for  ou  ci  and  OU  A  discuss  the  need  for  these  analyses. 
As  stated  in  the  original  EPA  comment,  these  parameters  will  be 
needed  to  understand  contaminant  fate  and  transport  now  and  under 
cleanup  scenarios.  Therefore,  it  Is  recommended  that  procedures 
for  conducting  these  analyses  be  provided  in  the  QAPP. 


RESPONSE  TO  EPA  REGION  IX  COMMENTS 


General  Comments 
PARAGRAPH  3.  Page  1.  Cover  Letter 

COMMENT  SUMMARY:  There  is  still  a  need  for  a  document  presenting  program 
Data  Quality  Objectives  for  the  basewide  investigation  to  ensure  consistency  in  the 
remedial  objectives  from  OU  to  OU. 

Response; 

A  basewide  QA  Program  Plan  will  be  developed  to  address  Data  Quality  Objectives  and 
ensure  consistency  in  RI/FS  activities  across  McClellan  AFB. 


PARAGRAPH  4.  Page  1.  and  Paragraph  1.  Page  2.  Cover  Letter 

COMMENT  SUMMARY:  Data  showing  significance  of  photoionization  detector  (PID) 
readings  relative  to  analytical  measurements  should  be  provided  to  support  use  of  SO 
ppmv  photoionization  detector  readings  as  soil  sample  seleaion  criteria.  The  criterion 
for  collecting  samples  from  intervals  with  PID  readings  less  than  SO  ppmv  should  be 
supported  with  data,  or  made  more  flexible  to  account  for  site-specific  conditions. 
Samples  should  be  collected  from  the  core  interval  with  the  maximum  PID  reading. 

Response; 


Data  from  OUB  RI  sample  analyses  indicate  that  there  is  no  correlation  between  field 
PID  readings  on  the  core  and  concentration  of  VOCs  in  soil  samples.  The  text  regarding 
soil  sample  selection  criteria  has  been  changed  to  state  that  a  soil  sample  will  be 
collected  for  analysis  from  the  core  intervals  in  each  borehole  that  have  the  highest  PID 
readings  above  ambient  levels.  All  other  sample  selection  criteria  will  remain 
unchanged. 


Technical  Comments 
RESPONSE  7 


COMMENT  SUMMARY:  Acceptable  tolerances  for  hydrological  measurements  should 
be  provided  in  Section  4.0.  DQOs  should  be  reviewed  relative  to  the  USGS 
recommended  tolerances  presented  in  Stallman  (1971),  and  modified  as  required  based 
on  the  project  needs.  The  tolerances  presented  in  Stallman  are  listed. 


Rmiwbk; 


The  text  will  be  changed  to  include  the  tolerances  presented  in  Stallman  (1971). 
However,  for  aquifer  tests  the  precision  of  measurements  of  water  level  changes  is  more 
important  than  the  accuracy  of  each  individual  measurement  because  the  change  in 
water  levels  over  time  is  used  in  analyzing  the  data.  Therefore,  the  use  of  transducers 
with  an  accuracy  of  +.  2  percent  is  adequate. 


COMMENT  SUMMARY:  The  use  of  methanol  preservation  for  volatile  constituents  in 
soils  should  be  further  evaluated  by  conducting  a  comparison  of  preserved  and 
unpreserved  duplicate  samples  at  a  test  location. 

Response? 

As  stated,  the  use  of  methanol  was  considered  and  ruled  out  because  of  logistical 
problems  in  handling  the  total  volume  of  samples  and  sampling  rate  projected  for  the 
OUB  Held  effort.  Other  considerations  when  evaluating  the  usefulness  of  this  method 
for  Phase  1  of  the  OUB  RI  were  the  increased  detection  limits  caused  by  sample  dilution 
that  would  have  been  greater  than  the  reporting  levels  established  for  this  program,  and 
the  decision  to  use  a  field  VOC  laboratoiy  for  rapid  analysis  of  soil  samples.  Nearly  all 
field  laboratory  analyses  have  been  performed  within  6  hours  of  sample  collection  on 
samples  disturbed  as  little  as  possible,  minimizing  the  potential  for  loss  of  volatiles.  The 
analysis  of  samples  for  VOCs  in  off-site  laboratories  has  indicated  a  probable  loss  of 
volatiles,  but  the  increased  detection  limits  that  would  result  from  the  dilution  factor 
associated  with  the  methanol  preservation  are  often  greater  than  the  observed  losses.  A 
further  evaluation  of  these  results  is  being  conducted  as  part  of  QC  and  data  analysis 
activities.  Changing  procedures  at  this  point  in  the  Phase  1  investigation  raises  questions 
about  the  comparability  of  the  data,  and  is  not  recommended.  A  comparison  study 
between  the  field  analysis,  off-site  analysis,  and  methanol  preservation  may  be  conducted 
and  used  for  post-PT  sampling  efforts. 


COMMENT  SUMMARY:  Steps  used  to  align  bent  casings  should  be  specified  and 
designed  to  ensure  that  the  bentonite  well  seal  remains  undisturbed.  The  aligrunent 
should  be  done  before  placement  of  the  bentonite  seal. 

Response; 

The  text  has  been  changed  to  state  that  the  casing  will  be  tested  for  aligrunent  prior  to 
emplacement  of  the  bentonite  seal.  Any  misaligned  casing  will  be  straightened  or 
replaced  prior  to  emplacing  the  seal. 


COMMENT  SUMMARY:  Instrument  tolerances  of  +.0.2  percent  full  scale  for  water 
level  measurements  may  not  be  adequate  to  monitor  water  levels  within  +.  0.01  feet  for 
some  instruments;  this  should  be  taken  into  account  when  selecting  equipment  Refer 
also  to  Comment/Response  7. 

Besiwnsft 

The  use  of  the  data  must  be  considered  when  determining  the  needed  accuracy  and  the 
appropriate  equipment  for  any  field  work  to  be  performed.  The  stated  accuracy  of  the 
transducers  is  adequate  for  the  methods  of  analysis  used  to  determine  aquifer 
parameters.  The  use  of  transducers  and  data  loggers  discussed  in  the  QAPP  allow 
precise  measurements  of  water  levels  for  the  plaimed  data  uses.  Also  see  Response  7. 

BESPONSE 

COMMENT  SUMMARY:  Pumping  test  procedures  should  include  more  information 
regarding  pressure  transducer  calibration  after  being  placed  in  the  well  and  equilibrium 
is  established.  The  transducer  should  be  moved  up  or  down  a  known  distance,  and 
compared  with  the  measured  distance  to  ensure  proper  operation. 

Response! 

The  recommended  procedure  has  been  included  in  the  text  in  Section  S.4.1. 


RESPONSE  64 

COMMENT  SUMMARY:  The  original  comment  recommended  pumping  clean  water 
through  the  interior  of  non-dedicated  submersible  pumps  prior  to  sampling  the  next  well, 
rather  than  use  of  ASTM  type  II  water,  stated  in  the  Air  Force  response  as  impractical. 
The  final  rinse  with  ASTM  type  II  water  after  solvent  rinses  for  all  sampling  equipment 
should  be  included  to  remove  any  solvent  residues,  as  recommended  in  the  original 
conunent.  The  specification  for  the  use  of  hexane  rather  than  cyclohexane  for  the 
nonpolar  solvent  rinse  when  temperatures  are  below  45  degrees  F  should  be  clarified. 

Rmwow; 

The  term  "clean"  water  is  vague  and  unspecific;  the  use  of  potable  water,  purchased 
distilled  water,  or  water  from  other  sources  may  contain  low  levels  of  contaminants.  The 
procedure  for  decontamination  of  submersible  pumps  specifies  that  the  steam  or  high 
pressure  hot  water  rinse  be  forced  through  the  pumps  and  around  intake  and  check 
valves  to  clean  the  interior  of  the  pump.  This  step  is  considered  to  be  sufficient  to  rinse 
away  or  volatilize  remaining  contaminants  or  residues.  An  additional  consideration  is 
that  the  submersible  pumps  are  only  used  in  deeper  wells  which  require  up  to  several 


hundred  gallons  of  water  to  be  purged,  and  there  are  one-way  check  valves  to  prevent 
backflow  into  the  well  being  purged,  llierefore,  the  potential  for  introducing 
contaminants  into  samples  collected  from  the  wells  purged  using  this  equipment  is 
minimized.  It  is  Still  considered  unnecessary  and  impractical  to  pump  water  through  the 
submersible  pumps  at  the  surface  as  part  of  the  decontamination  procedure  because  of 
the  necessity  to  either  carry  large  volumes  of  "clean"  water  with  the  sampling  truck  or 
van,  or  to  return  to  a  central  location  between  wells  to  perform  this  operation,  and 
because  of  the  additional  time  and  labor  required.  The  probability  of  cross¬ 
contamination  by  following  the  current  procedure  is  very  low,  as  indicated  by  historical 
QC  data  collected  for  the  GSAP  program  over  the  past  several  years;  field  blank 
contamination  has  not  been  traced  to  this  source. 

The  recommendation  for  a  final  rinse  with  ASTM  type  II  water  to  remove  any  residue 
remaining  after  the  solvent  rinses  has  been  added.  The  text  has  been  modified  to  note 
that  hexane  is  used  when  ambient  temperatures  are  below  45  degrees  F  because  the 
cyclohexane  freezes  at  these  temperatures  and  does  not  evaporate.  The  use  of  hexane  is 
minimized  because  of  health  and  safety  concerns  for  the  field  samplers. 


COMMENT  SUMMARY:  Porosity  and  volumetric  moisture  content  measurements  are 
included  in  the  SAPs  for  OU  Cl  and  OU  A;  they  should  be  included  in  the  QAPP 
because  they  are  needed  to  understand  contaminant  fate  and  transport  and  to  evaluate 
cleanup  scenarios. 

Response; 

This  document  currently  references  procedures  planned  and  in  use  for  the  OUB  RI; 
however,  the  procedures  for  porosity  and  volumetric  moisture  content  will  be  added  to 
section  8.6  as  recommended. 

The  text  will  be  modified  to  state  that: 

Porosity  of  a  soil  sample  will  be  determined  from  the  relation: 

Total  porosity  =  1  -  drv  bulk  density 

particle  density 

Dry  bulk  density  of  samples  will  be  determined  by  ASTM  Method  854.  A  particle 
density  of  2.65  g/cm^  will  be  assumed  for  the  soils  beneath  McClellan  AFB.  This 
particle  density  is  a  reasonable  value  for  the  quartz-feldspar-clay-mica  soils  typically 
encountered. 


Volumetric  water  content  of  a  soil  sample  will  be  determined  from  the  relation: 

Volumetric  fraction  (cmVcm^)  =  dry  bulk  density  soil  x  weight  fraction  water  (g/g) 

bulk  density  water 

The  bulk  density  of  the  soil  will  be  determined  by  ASTM  Method  854.  The  bulk  density 
of  water  will  be  assumed  equal  to  1  g/cm^.  The  weight  fraction  of  water  will  be 
determined  by  ASTM  Method  2216-80. 


